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^El-alH He| aV^^l r-llojE^ <g)S ^ z\]o)b\ uV^ ^o] 7lH<3tf. 

^ 3]S.#^r o]*} §g} A>olg^ ^ ^oIe^o]^, C-flolEl^ ^)<2}- ^E)^ 

tiHEi!- # #^ £*HH ^ 7^ ^ ^)olEi#^ <^-¥-» # 

# ^/al 1 ^ ^slW. <4€- *L£*fl ^-^1^ c-floiEi ^ D ^ dH^ ^ ^S" 

^ cflolEil- ^E}^ ^Ajofl ^S. *is.<4 ^*}# Vfl^- 

.£ 3 
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^E^-«1B He^l a>S.^l cflolB] a}*} s]5 ^ tiHEi «J-^{Data inversion 

circuit of multi-bit pre-fetch semiconductor device and method of the same} 

-£ 2^ ^- 14^- 31 tiV^i 5)5.1- ^wl*Rr "\}3-?l 7fl^=^ JL5 

51 3£- JE 2^1 ^. ig-^^ ^ ^Aloflofl trfs. cl| 0lBl hV^ 3 5.1- ^Ml*}^ u)-Ej-i-fl 

£ 4^r £ 3^] afli aV^i 5)51- # E] ^M]*l t^lsfe S^olcf. 

51 5tt 51 3^1 5*1 £ A]2 SIS* # ^ ^Ml^l S.^Hr S^olcf. 

£ 6£r 51 3°\] 51 a} si aliE7)^ <a ^*H]1- M-El-ifl^ S]5.5Lolcf . 

£ 7-8: £ 2°\] 5.*}^ ^AHH icfS. cflo]Bl tiV^i 5] 5.1- ^Hl^-Tfl l+Ej- 

£ 8-& 51 7^ 51a)=1 *fl2 5] 51- # u| EAlsfe J£^olcf . 

51 9^ 51 7°fl 51a|^ aim 5)52} <a ^^^11- M-Bj-tfl^ s]55Lo]cf. 

70-4 



^0030090939 #^ <£z}: 2004/2/13 

£ llb*r £. lOofl 5*1 € ^12 fee] ^SfSl <y=3 cfl*V eM^o}^. 

£ 12^ 4^ <>] Bi £3 sl^-l- M-eH^ 

*KE*ll ^rtb ^-^S, ^1, ^B]-HlE(Multi-bit) HB]3|1^ 

(Pre-fetch) ^» 7Hfe «VS.;*fl ^H^S] cflo]^ uV^ofl ^ ^JolcJ-. 

500MHz(lGbps) °]^$) 2.314? <^1^ efloj e^C double data rate, °1*> DDR°1 si- "t) 

1- ^-g-^rir DDR ^lSSl^ $ £^ ^# ^ofl -§-^H 4 «1H^ cflolBi* i£2]^Ei 
^#s}ZL, ZL 4 C-flolEil- 2 ^.o>6|j ^<|^ c-flolE] 

4^1, 4 HlB = el*|*l i^-g- a>-§-^>^ 5i«.o| ^^ 7 > 500MHz ej-ji ^eKe 
nflS.^ vflJf soV(Core)^ £%J ^-*Kg- 250MHz ^^-0.5.^ ^-^>^ £\ 7 ] nfl^-ofl 
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^0030090939 #^ <Qt\: 2004/2/13 

^r^Hr^r 500MHz ^7}*}7\] xi\}s.2]S] <^/#^ ^^o) 

250MHz olAj-o.s.n]- ^t}^ £)^n>, #7l ^2.^ 9j/#*j£- 500MHz(lGbps)^ 

^ ^*Hr» ^ A ]^o> ^>7] nfl-g-oji}. 

^-*] ZL2fl«) Dflse] #*HHfe cflolEi #^(DQ) ^o] ^a>^o.s. 327fl(X32)^, Qo] 
^ ^/t^CWide 1/0) ^S-fr 7>^7ll ^rf. 327fl<>) DQ ^o] ^aHI nfl dH^i ^ 

#-§-°l 4f 713^1, on- ^a] ^(Simultaneous Switching 

Noise, SSN^e(- ^He}- $M=h ^-g, <&4\ SSN^r cfMB) #^ Aj^cq ^tg^a. ^aJ-a]^ t v\) 

S.e) a]jt ^£( s ignal integrity)* iMiE^tf. °1^7fl 5]^ ^l2.E) #*l7> Jl^s^ 

*r ^1^°1H €-&-sL H^tt °J/#^ ^^H^lfe ^o] o^e^tf. oj-sf^ ji^sHr ^1 

i E 5°il^ A>-g-Sl^ Dflae] ZL ^/#^ ^^17171 ^*fl C-flolE^ tiV^ tij-^^- A} 

cflo]El aV^i(Data Inversion) «<H]£: °flS.e| SSN# s.^ o.^. fVcf. 

c-flojEi uV^l h 0 vai^- A>-g-^ d)12.e) ^fl ^ 8*1^)^ 3] 

°l^|£f °1^H ^]o]e]7J:^ (toggling)^ also) ^ofl rcJ-Ef ^fl c-flojE^ 

« aV^Al^ #<3* r 7ii4 HL^ ZLtfc °1« # ^ ^Ml^l #7l ^2.E] # 

*1tt ^"71 ti]H^ ^7> olAj-oj nfl rflolE]!- ^A]^ #<3 

51^ cflojE^V aV^s)*}^ ufEl-uH^ #eflzL ^ls(flag signal)* ^7>S. #^tr^. 

ZLtfljjL #^^JI, #^£l^ C]]olEi7> ^^51^1 S£OJc-g.^. ^|e]-^^ ltilB^ *Eflzl Al^-. 
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20030090939 ^^ 2004/2/13 

<21> oj^Tj] J£\t£ v\)3_^ ^-AIS) #^ Cflolejo))^ £#^5L|fe HlB^I a> p] u> O.^ 

*r "fls-el ^1^1 ^q-. =l ^4, #3 ^IJ: 

3 f^£7} Ms)£S *flae] #*lfe iL4 7>^ ^ saTfl 

<22> £ 1^ ^5fl 71^^ ofl O] B\ ti>^ 2]St M^fe H^ojt}. £ 87^ C-fl 

o]e! ^ sfl^(ol^> ( dq 3fl£L5} #^fe 8«lH^ q]o)&\d\] cfl^- tiV^/HlaV^ 

fe cflo}Ei tiV^i SI 3.7} 

< 23 > £ 1^- ^-ji^, ^ojEi a>^i 2j3.(10)fe fee] sl^L-i-Cll, 12)3]- alil7l(13)» S^fi 

1}. ^7) fee] SjSl-dl, 12)£- zj-z}- 87fl^ X0R TflolBl:* ^- 7 ] ^ s]S(ll)fe 

^SepiS-^ ^7fl cflolE^(FD01~FD08)^- -^M c-])o]e^ a}-*} 5]3.(10)3.-*f 

#3€ cflo]E-l(D01~D08)l- cfl-g-*Vfe 'zj- wlH^S. <^^-« ^- 7 ) a] 51 

7l(13)fe ^"71 fee| %3\-d\} ofe} ^ ^Ifs] ^ls(FLG)# 

-*7l fe^ £)S(12)fe #7] #5flZL ^(FLGHl -§-^H ^ #^ ofto^ (FD01- 

FD08)# aV^iA]^ ££fe ZLtflS. 

ojE^Sif ^ ^HE^ tfl-g-*}fe WlStS. JL-^ o^«.S. ^^j-cf. ^, ^2flo] C-j] o] E-| 

tfV*! ^Ej -^*)-oj iifl^] Cfl7]^0): ^-Cf. Of-E}^ ^Efl^ ^ojE^ o] E^V C-ll 

olEi tiV^i ^E] *b2E*H ^-Z} ^£7f ^B^Tfl £]fe £-*H^<>l Sl^f. ^, 
«1, 'i^-tilB ^e|^l^ aJ-Alo} tij-^^l ^-AH^ ^7)9\- C-flo]Ei aV^ S]^7l- A>-g-^ 
^ojE^l aV^ 2l^^ ^2}- ^£7> aj-c^j ^-^2] ^sj-^ojl # ^ 
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^0030090939 #^ «a*>: 2004/2/13 

<25> $}o)B\ wV^i S)S.o]]A^ Af-g-S]^- i^E) Sl^4 WlH7l^ ZL i£ #ff-4 ^-fr 

<26> ^g, tflojE-l ti>^ 5)3.4 C-lHEi tiV^ ^ ^ 4^H ^ -a-S #51-f 

(valid window)7> ^Sl^ ^-f7> &4. o]£ j£ ^ ^^.o] 3, ^ #Afl*| #7l 
fee] 3 3.(12 W ^71 #5fln ^ls(FLG)7l- °^£lfe 4^4 ^-71 ^7fl #^ cfl o] E-] (FD01 ~ 
FD08)7> <y34fe Al^o] <a^s>^ SMI =14. ZL ol-frfe Aj- 7 ] ^T-fl c-llolEi(FD01~ 
FD08)fe ^-71 fee] si 31- (11, 12H1 ole^n^ ^-71 #2flZL ^Ji(FLG)^ ^-71 fee] 

5)3.(11)4 ^71 «1 JH7l(l3)cHl o]*fl #7] ^7fl c-11o1eKFD01~FD08)7> ^s^fet-fl ;§5] 

fe ^<g^ ^ Aj- 7l 43(12H1 <y^5l7l nfl^-Olcf. ol^Tfl ^Afl C-flojEi 

(FD01~D08)4 #2fl^- A Js(FLG)7V #7l fes] 4^(l2)°ll ^ ^£|fe X\$o) ^3. o^4?ll sq<£ 
fe *V£*fl ^4 ^4^1 # ^ &4. 

[t^o] 01-J77]- Sffe 7] #^ 4*111 
<27> ^. t^o| o] S-J771- *Vfe 7l#^ 4*flfe Jl^S. 3H4« a] El is}jL i£ #^4 

ig^oi ai^^i #4^1 ^ Ail^l-fe ?M4. 

<28> M^ol o]s.Jl4 ^ 4^ 7l#^ 4*tife Vfl^- A]JrS.cq #^ A^-fr s^^H Ml^- 

-tl^il-^ -frJL €£-f7> ^Sl^r 3* "cM^fe ^£^11 #44 4s» *il^-4fe 

3°14. 
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<29> ^-^o] oj^ji^l- s}fe 4^" 7l#3 4*flfe i^AS HH^S ^el^JL ^S. 

3 -ft- ^^o] tiVS^fl cflojE-] HJ-^^- ^Vfe %o)v±. 

oo> # 7 ] 7}*£q # ^*}7l 3tb ^3 <^^°11 4€- ^-£^1 HHeI ^ 

33-fe, SBl^^l ^^§r 7>*lfe t-flolB] a}^ ^ofl <&o]*\ , 

ai^I-ji, <33 HH^M- ^/til^ *iei*H #^ t-iioiEii-^ 4 

n ^ #Sj -11- oi^ oj^ cflolEi# tiV^/tiltiV^ ^el^t}. 

<si> w>^-*]*MI, av^ 5]st ^ 2j<H£. *>M-fe *f|l feel H1JH71, ^ *fi2 feel 

i^n}-. fesl Sj5.fe 2:71 c-llolE^, t-flolEi* - 

^*1«H tfl-§-*}fe ulH^S ^r^l-Jl, n ^ ^-cH 4^ ^ fe 

e] #3*H}. «liH7lfe xfl-^- fee} ^OJlofl -§-^H #2flH ^IJl* A2 fee) 

S]Sfe #2flZL ^IJl^l -g-^H ^Hr3 #3 CllolE^ ^ ^ ^ CllolE]^ X)l og^ c-jjol 

<32> al-^^Ml, 4^r^ slit # ^^ffe ^1 feel sli, tilJE7l, ^7) 

^ ^12 feel sis.* 3L^-*Vcf. feEl 2l5.fe 4^01 oj^ cflolEll- ^ ^lJ-l(Jfe 2^1^-01 
^^r) SJ^ c-fl^lE-lSl- cflolEil- ^Al^H cfl-g-^ tilHtS. 

ji, n ^ ^4-o)l trj-el- feel #^*V4. tiliS7lfe ^el Ai^ofl -g-^H ^ 
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1020030090939 %:^ <Qx\: 2004/2/13 

1-eflzL 41:8:* #2fln 4l:s. t^lfe aflj-i #5fl^L #Jl°11 -§-^H *)U 

41:8:3*1 vfl-f- f-eflzL 413L-I- hV^a] ^lTlM- sife zLtfls. *H2 fee) 

#31 s)3fe, ^ei-hib heI^^I ShE*ll #*1*1 HHfcl £3 ais.<fl 

J^-o} 5) St f ^ti)^ 3# S-^^-S 4^ ^ 33-#£r °1£ A>ol§ 

3 #3 HH^M^,. 2:71 <^ f-)<2l- ^A] 6\] H^Sfl^^ 4^0} og ^ tfl o] 

^15- 4^ ^3 3MtH** tiV^/tila}^ ^el^H 4t^ #^ cflolEll-^ ^ 

^ 711^1 <^ # #3 £*H*1 3» 31^ cflolEll- tiV^/til«V^ 

<34> W>^§>7fl ( 4^ ^ Sl^# ^ *M5L fee} SIS, H1JH71, ^ ^2 feSl 

5)^f i^Cf. ^1 fe^ S^fe ^7l <^ CllolElSh 4^^ ^H^l" # *fll <^ C^l 

0 13* ^#^H tfl-§-*Hr ^lH^s. <^4* zl W ^^Hl ^ vfl^ fee) 

#??th}. «li27l^ vil4 a] J: oil -§-^H l-efl^i -S-Sl-S- #^4. 7fl2 feel s) 

Sfe 1-eflZl Ajjoll -g-^H 4^^ C-flolEil; ^ ^1 t-llolEi^ ^1 <Q^ $}o]B\ 

1- o}^Al7l7m- afe ZLcflS. #^tlnf. 
<35> w>#*l*l-7ll, 4^T^1 $3-% W ^4fe ^11 fe^l 5lS, Wliil^S., ^ ^12 fe 

^ iU-^cf. Tfli feel slSfe 4t^ cflolEl# - ^lj-i(jfe 2<>1#<>1 t>>^^) <y 

^ C-flolE^ 211 J cflolE^ ^Al^ol cfl-§-^>fe tilH^S cx^Jf^- ^-c+^l-Jl, ZL 
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20030090939 #^ 2004/2/13 

^o-H ctj-eq- ifljjL ^s] a]^» alHSlSb ^ fee] Aijrofl -§-#*H Ml^f #efln 

vflJf 1-efln a] Sl- ^-^fe aflj-l #2flH Al^ofl -g-#*M vfl^- 

#EflZL AlS^ a>^i^ ifl^ #5flZL A]jr ^ <*!«|*H *flJ l"^ ^1^1 #^ 

4. *fl2 feel SlSfe *1lJ *£flZL AlJrofl -§-^H 4^ #^ 3MB]§ - cflolEiS 
^ TflJ o}^ C-flolE^ tiV^Al^lTlM- JEfe ZLCflS. #^^4. 
<36> AV 7 ] t} = 3^3. ^^ 7 ] ^ fe ^-rgofl 4s tiV^j o} C-j] ol tij-^ 5) 

sfe, ^^-wlH ^eMl*l i^-fc 7>^lfe a}£^l t-lHEi av^i s^l 5a°H. 4^31 

4^ 0H^1:# ti>^/iala>^i ^el^H 4^ #^ 31°^*^ ^^4. 4 

^ ^ #^ ^oflAi 31- 3|fe og^ c-HojEll- aj-^/a]^ ^3^4. 

<37> wV^^Tfl, 4^ a}^ 5)sL^r ^ ^ol £ ^M-fe t^U feE) tiling, ^ 7fl2 fee) 

SlSf i^-tb^. Tfll fe^ 5l5Lfe ^7l °]a dlolE-ISf, 4^ <^ C-flolEil- ^ Tfll 

UMBil- ^^l^H cfl^-^>fe alH^S ^r^VJi, zl ^ ^-^Hl rcfe)- xflJf fe 

3 M aliE7lfe v41«- feEl a] soil -§-#*H # ell 11 ^IJL-I- #^*Vcf. 7fl2 fee] 

Sl^fe ^eflzi ^IJioil -g-^H 4=HM #^ dl^l^l- ^ Tin t-floiElSAi 7^11 Clio) 
el* 7]7Hq- Sfe ZLcfls #3 fief. 

<38> U>^-21^7)1, 4^2) a}^ - ^o) £ ^>U)-^ Till ^ C-fl o] E^ # A] 

# ^l^^l^lJi, zl ^l^sl Tin cfloiE-ll- 7)12 fee] s\g_°\) #^*Vfe ^oj sl^.^ e-1 
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*fll ^M^f fee) <y^^ , WlJH7l^.«-Ei ^sflZL 

^1^7> nfl^l :ge|fe Al^-o}cf. 

<39> wf^^Tll, ^HrS] #3 2]^!- ^ «J^Rr *fll feE| SIS, ti]577l, f-SflZL «VA§ 7 1 

^ *fl2 fee) 33.1- if-W. >fli fee) i^fe 4^r^ S3 3 ^ *1]J-l(Jfe 2o}^- 9] 

7}^) ^o] E ^ °m $}o)b\m. tfl-§-*Rr wlB^tS. <^-^» 

:a, n W-e} fe^ #^ W. wlS7lfe vfl^- fee) AiJiofl -g-^H ^ 

#2fl^Z. #3^. S-EflZL -tlS ^7lfe *11J-1 -tU^l "§-^H *flJ #2fl^2 

4]3:5>l ^ §£fl^ oV^Al ^lTiq- Sfe ZLrfls. *fl 2 feel Sjsfe *flJ #efl 

717^- HLfe ZlcflS. #^?Vcf. 

<40> ti}-^^) 4^3] wV^i ^ ^Jffe <^ tflolEil- ^ *m 

^l^A]7lJl, ZL ^1 t^O^M. ^ 2 fee) $\S.°]} l^Vfe *1<3 El 

. ±% *flj °m Zl\o)B]7} fee] 5)^) Jp, ^efl^ A]Jr ^-^7ls^-E] 

^15i7> nfl^l ;ge]fe Al^Voicf. 

<41> A o V 7 ] t£ cfs 7 ]-^ 3^3. ^^>7l ^ #51*fl C|o]E-l tiV^ 

"o V ^, (a) -^gj A>o]-acq cflolE^ol^, ^71 <^ ^ t-fl o] E^ E}- -^Alofl ae]^ 

4^ oj^ el] o] Ei ^*>fe (b) ^-71 ^71 cflojEl ^ Aj-7] 4^ 

5] cflolEil- ^ #^ o] o.^. ^7fl^ HHEi-f-tsL <^-^l- 

Jl, zl ^ ^sfoil 4^ #2fln ^l^lr-a- ^-^^ffe ^711; ^ ( C ) #71 #Hfl~L 

^1^1" °fl ^ -§"^H ^7) 4^ og^ ClHEi!:-!- ^ tiV^/tilti>^i ^El^H #^ 
CllolEU-^- ^§]-fe ^-74]^- 3£Wfe 3-1- ^-^^-S 
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<42> £ ^x$2\. £ gig<*| ^^HJ-oj o]^ ^ £ -g^o} ^X\6\] o]SH ^3^T 

*| ol^^>7l $1*IH^ ^- W>^^V ^A]^^- ^JjL ^ ^Jf JE^l 7l7fl 

<44> 51 2^r ^ofl 4= CflolEi *V*1 S]St ^l^Rr tiV£^ "HS-Ej #*1» 7fl^?|AS 

^^HU^ ^JEolcf. £ 2 °1] tt 4W]e HsHl^l *fl-g-^}JL, 87fl^ DQ sflJEl*(DQl~ 

DQ8)# ^wl*Hr ^flS-Sl ^1(100)7> £A]^cf. 

<45> s. 21- , -#7] ^.SL^l °flS.s| ^](100)fe ^]2.e)^ cHeiloKiio), t\)o]t] 

315.(200), dH^i aWi20) ^ #HflZL ^IJ: WW130)-!- tb^. ^ 31 

oKllO)^ t-flolB] ^# ^ofl -§-#«5H ^fl*l *fl4 ^3 ^olE^l-(FIX)i_l~FD0i_4 J i=l~8) 
# HE^l^H £ 2*11*1, i^r AA tfl-§-*H=- DQ 3fl^S 31 

0 1^«- ^^e>7l ^o.^ A>-g-^4. s. 2*\) 5iX|^ ^-71 tiKE*ll ^lsel #*l(100)*r 87flsl 

DQ sflH-I- 7>xls.s., 1^1 ^1 ^°]ch #<>| , FDOl^r ^>7l DQ 3fl^.(DQl)^ 

elM^I* M-^-vfl^l, FD02^r ^-71 DQ 3flH.(DQ2)S cfl o] e^ # H-i^tK #7l ^1 

ill^l 7)14 dlolE^l-(FD0i_l~FD0i_4) z^^: 87fl^l DQ sfl:Eil:(DQl~DQ8Hl AA tfl-§-*Rr 

SUlH^l C-flolEil- i^Cf. ^-71 C-flolEi ^ofl -§-^*H ^"71 ^12.51^ 

(110)5.^ # 8*4«1B(^, 32«m)^ cflolEi7> ^-#^4. 

<46> ZL^JL, '_• Cf-g-Sl ^7>^ DQ 3fl = ^ 4«lB^ cflolE-H- ^^>7l ^ *V 3 

°1^1-. cf^l ^Va, FDOi.l^r i DQ ^^.^1^ ^ «l*f]^ lWl^o] dl O] Ei # Uj-Eftfl 

Ji, FD0i_2^ i »]*fl DQ 3fl = o]]Ai ^ tH*fl^ 1^1 H^l cfl o] e^ 1- M-b)-^^. 4^ 7 }7ls, 
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FD0i_3£r i DQ 2fl = oflA-l ^1 #^ cflolEil- M-EHflJil, FD0i_4^ i 

DQ sfi^H ifl «i^flS. c-flojEil- u^Mi^. 

<47> ^1-71 t-flolE^ S]3(200)ir ^71 ^2.e)-i <H^ol(H0)S^-El ^"71 *ll 1 vfl 

*1 *fl4 <im c-flolE-ll-(FD0i_l~FD0i_4)^: a>3l/wl wV^l ^^tb4. °1 ^, #7l 

av^i 5)5.(200)^ n ^ofl tc)-^ ^-71 afli tfl^l ^14 <y<N ^o]E^-i-(FD0i_l~FD0i_4) 
-8: ^^ItM ncfls. afll ifl^l ^14 3HE|*(D0i_l~D0i_4, i=l~8)3.*l 

cf. ^V^r&l, A o v 7l ^o1e| aV^i s]5.(200)^ #7l tfl*l *fl4 ^ ^ cflolE^(FD0i_l~FD0i_4) 
o] tiV^ ajy-t- uj-E}-^ ^EflZL -^JKSj, j=l~4)« 
<48> ^-7] t-]HEi «Wl20)^ ^j-7l DllolEl Wl^ 3] 3(200)3-^ #^5)^ #7l yfl 1 ufl 

*1 ^14 #^ ^olEi#(D0i_l~D0i_4)^: ^*>JI °}^^r ^ll ifl*l ^18 DQ sfl^ lr(DQl~DQ8)-ar 
■f-*M &^*\] *fl-£E| (100)^1 
<49> tlr^, ^71 c-flolEi «>3 5)3.(200)^1 #33^ #efl^- ^IJKSj, j=l~4)^r #7l #efl 

ZL >0JL (130)1- ^-*H 9]*-£_ ol nil, Aj- 7 ] Sgfl^ aJJ^=. uV^l ^ 

(data masking pin, °1*} DM ^°l2}- f-)# ^f-«H %o] DM ^ 

cflolEl ^ i^sl ^5L^ j£_o 3*1 , ^71^1 (SDRAM HI ^3-° 3. ^tilslfe ol ^o. 

71 oj £=o]l^^ <$^S)±^ tflolEll- n^^Hf-tll, ^ <^ 3M37> ^S.^ #*1 iflofl 

7l°J^^l *Rr3l ^-g-sl^l^, ^# Si =oii^^ ^al^^-S. A>-g-sl^l 8>^cf. a}-el-A4 7 1 

^2] DM ^ol -M. ^eflzi Aijr-g. t^^t-fl Al-g-slns., aV£^l *l|SLii| #*1tt #2fl 

ZL ^-g- ^ 7 >Sl ^til^- ^_£L7> &t}. 

<50> 51 3£- 51 2<>)1 £Al^ M. ^-^01 ^ ^AHHl ^ vj\o]B\ ti_l^ 4)^1- ^Ml^Tfl 

^ t^°14. £ 3# c-flolEl HV^i 5)^.(200)^ ^1 ujl^l ^4 aV^i s)^#(201~ 
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204)* 5L^^. £ 3^1 *\±r 4*1 B Bel^l i^ofl 7l^*H 47^ ^ sjift 5L^H=r 
«V^i 3^(200)71- ^3j]^i SAl^cf. cflolEi tiV^ 3)3.0]] i^-s)^ ^ 
Bel^l i^°fl 4^ 4°^>7fl ^€ ^ 9X^. ^11- 1-<H, 6*1 B HbWI >^°1 

<5i> # 7 1 *)U ifl*l ^4 «>^1 5)3.1-(201~204)^r ^ $\ Bl-(211-~214) , wlH7]l-(221 

-224) ^ *fl2 feel i)5L-t(231~234)* SL^W". gi, # 7 ] ^2 ^*1 ^14 £\S.^(202- 
204)-& #HflH ^"^ 711- (242 -244)* o\ i^W. 

<52> # 7 ] aV^l S]3.(20lHH, #71 ^11 *rE) S)S(211)^ 8*1 BS] ^ ^ HH^i 

(FD0i_l)^ #71 *114 >£*1 5)^(204)3^- Ei o]^ ^-^ A>ol^ofl 8*lB£l *fl4 #^ dH 

El(D0i_4 , )lr ^1S}^L vfl^- ^el ^l^(X0i_l, i=l~8)l- #^^4. °1« ^ 3 ^Ml*l H^*} 
^, ^7l ^el 3^(211)^ #71 afll ellolE-l(FD0i_l)2l- #7l 7fl4 #<3 cIMe^ 

(D0i_4')£l tfl-§-*Kr WlH^S. S.#^^°i^l^ a^-J- %^}JL ZL ^^Hl 4^ 

^ feel ^!3l(X0i_l)» #71 wlS7l(221)^ #71 tfl-^- feel >J.Ji(X0i_lHl -§-^V 

^ T^H 1-sflZL #Jl(S1)# t^W. #71 *fl2 feel 5)3.(231)^ #71 Tfll 1-EflZL #Jl(S1H1 
-S-^H A o V 7l 7^1 1 <^ ^^lE^(FD0i_l)l- #^l7l7ll4 Hlfe ^tflS. *)U #^ 3lolEi(D0i_l) 
5-^1 ^7H1^ ( #7l ^14 cflolEKD0i_4')^ Efl^l S)S.(Dl£Al)o)l cqsfl sfl^s] 

<H 5U^-. a, #71 t-llolEf(FD0i_l)^ -S-*W Be)^^ ^7l 7HU vfl*l ^4 ^ t-fl 

°l^l-(FD0i_l, FD0i_2, FD0i_3, FD0i_4) #<>1H *f|l ^1 ^18 DQ 3fl^# ^^S. # 

31 cllo]E^l- #71 Tfll tiVxl s]B(201)fe £ 41- ^JL*H # X-1 #4*1 

<5 3> #7l ^12 2l5.(202)^l7>-l, #7] ^11 ^Bl 2)5.(212)^ 8W1H^1 #71 < U^ cflol 

Ei(FD0i_l)sl- 8«1B^1 #71 *fl2 <tm ^olEl(FD0i_2)l- vflJf ^ #^(X0i_2, 
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i=l-8)l- #^tb^. °lt # 3 #4*1 ^^*>^, #7l XU fee) 2lS(212)fe #71 XU <a^ 
cfl°lEKFD0i_l)*4 #7l XI 2 ^3 dlolEi(FD0i_2)^ tfl-g-Sj-fe- HlB'tS £#^53fe*l£) o}JjL 
» ^r^r^JL zz. ^ 4^ #7l tflY feel #jL(X0i_2)« #^4. #7] u] M7] (222) 

fe #7] vfl-SjL fee] A]3r(X0i_2)o11 -g-^H XI 1 *fl-¥- #2fln ^IJL(PI)* #^tb4. #71 #efl 

=L 'AS. #^7l(242)fe #71 AM #2flZL ^(SlHl -§"^H #71 XU ^Jf l-2flzL A]s(pi) 

» a Jr^^l^ #^^7li4 HLfe ^^flS. XI 2 1-HflzL ^]Ji(S2)SAi #^*>c|. #7l Xl2 feel s\3_ 
(232)fe #71 Xl2 #HflZL A}jr(S2)o1] -g-^H ^- 7 1 ^ 2 ^ o] e) (FD0i_2)* ^^71 7^ 

£Efe ZLtflS. X| 2 #3 dl°14(D0i_2)5*l ^7H1^, #71 XI 2 ^ 3ME-KFD0i_2) 

fe He] ^1^1 si #71 XI 1 vfl*l XI 4 ^ tflo]E^l-(FD0i_l, FD0i_2, FD0i_3, FD0i_4) ^ 

ofl a-1 xl i ifl*l xl8 DQ BfliEL-I- ^-*H ¥ ^ojEil- #71 XI 2 ^ ^=L 

(202)fe £ 5* &JLZ}^ # d) #4*1 ^#^4. 

#71 XI 3 ^ 21=1(203)^1^, #71 XU fee} Sl=L(213)fe 8^H^ #7l Xl2 
Ei(FD0i_2)fil- 8W1B21 #7] X]3 *\}°] *\ (FD0i_3)« ^*>ji fee ^ A]^(X0i_3, 

i=l~8)l- °1» # cl #41*1 #71 XI 1 feel SIS. (213) fe #7l 'X|2 <^ 

cflol^(FD0i_2)i4 #7l X13 $3 c-llolE^(FD0i_3)sl Efl-g-^fe- HlH^S 3 Sfe*l ^1 a} «. 

» ^r^sfji zl ^^Hl #71 vfl^ feel #jL(X0i_3)-I- #3^4. #7l «1 5171 (223) 

^ #71 ^ feel ^jL(X0i_3H -§-#*M XI 2 ifl-^- #eflzi #J:(P2)# #7l #efl 

ZL A]S ^^7l(243)fe #71 XI 2 #HflZL #S(S2)ofl -§-#*H #71 Xl2 #5flZL #JL(P2) 

» £31*171714 HLfe ncJlS. X13 #efln 4]JL(S3)3.>H #7l Xl2 feel s|£(233)fe 

#71 X13 »5flZL >0JL(S3H1 -g-#S}ol #71 X13 cllolEl(FD0i_3)«- >&*U1 
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71^14 Sfe ZLcflS Xl3 #3 CflolEKD0i_3)5.^ #^^Cf. ^7H>*1, # 7 ] Xl3 <^ ^]o)b\ 
(FD0i_3)fe ^slsll^^ #7l XI 1 ifl^l XI 4 ^3 eH o l^H-(FD0i_l, FD0i_2, FD0i_3, 

FD0i_4) XU tfl^l X|8 DQ 5flEf Jg-Sj-oJ Xfl «d*fl3. cflolEil- ^*Vcf. 

<55> # 7 J XI 4 3|3.(204)<M, # 7 1 33(214)fe 8«1B^ # 7 J XI 3 HH 

3(FD0i_3)4 #7l X14 ^ ^ e) (FD0i_4)-I- ^#*>JL fee) AlJL(X0i_4, 

i=l~8)» # c| #^«1 #7l XI 1 fee) s)5L(214)fe #7l XI 3 $3 

c fl°l E i(FD0i_3)sf #7l XI 4 eHolEKFD0i_4)Sl cfl-g-^ wjH^S. <X«. 

# ^r^JL =l rc^e> # 7 1 ^e] # jL(X0i_4)» #^th=h #7l ^71(224) 

fe #7l tflJf feel <0Ji(xOi_4Hl -§-^H XI 3 vfl^- fsfln #3l(P3)« #7l #sfl 

=L #J: lH]7l(244)fe #7l XI 3 «efln #JL(S3H1 -§-#*H #7l Xl3 ^ #Bfln #3:(P3) 
» ^^l^lTiq- SEfe ncflS XI 4 #HflH #J£(S4)3Al #3tU}. #7l XI 2 fee) s|S(234)fe 
#71 XI 4 -&2fln #5L(S4H1 -g-#SH #71 XI 4 SJ^ cllolBKFD0i_4)» lO^l SEfe ZL 

cfl5 XI 4 #3 clM3(D0i_4)S.>H #^tU}. ^7HlAi, # 7 J X14 <9 ^ cflo]B| (FD0i_4)fe 
°)1 BelXl*l£ #71 XI 1 vfl^l XI 4 cfl°l^#(FD0i_l, FD0i_2, FD0i_3, FD0i_4) ^<HW XU 

ifl*l XI 8 DQ X1S-* -f-«H i-ll #*fl3. HM^S ^tV^-. <*|7l<HM, #71 alJE7l-i-(221 

~224)£ 5. 6^ ^-JIISH # ^ #X|*1 ^#^4. 

<56> cfl-^S, £ 4» ^-Jl^H #71 XI 1 >L>*d 2| 5.(201)1- # C-l #^1*1 ^^tVcf. £ 42f 

3r°l, #71 XU #31 33.(201)31 XU feel s|S.(211)^ XI 2 feel 3 3.(231) fe 87fl^l X0R 
XMB#(X0R11~X0R18, X0R21-X0R28)* S#tU}. <^7HX, #7l XU feel 33.(211)^ # 
71 XI 2 feel ^5.(231)^1 S^-slfe X0R XHB^I ^fe HelXl^fe 0] ol e] s ^ ^ 

°fl i^lfe «1B ^(DQ Xj^^l *«J«-H 7l^*H ^°<f*>Xl ^ 
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<57> ^ S]s(211)^ XOR 7flolH-i-(X0Rll~X0R18)£: 8tilH^l Till <^ c-fl ^| 

(FD01_1~FD08_1)^ #s] A}ol^ofl ^-71 *fl4 *M S}^-(204)5.-?-Ei #^ 8«lHS] *fl4 

#3 dlolEKD01_4 , ~D08_4')l- wflEH3 ^^"t^Ji, n ^4^1 fee) ^15H-(X01_1~ 
X08_l)# °1« # 3 ^Ml^l -g^S}^, #7l XOR 7flolH*(X0Rll~X0R18)^r #7} ^) 

1 < £^ dlolBl(FD01_l~FD08_l)7l- ^-71 *1]4 #3 enolEidX)^ 1 ~D08_4' )^ nfl <#7] tfl 

^ ^l«(X01_l~X08_l)^r JUS £, ^-71 XOR 7lMHl-(X0Rll--X0R18) 

A oM *fll ^olEi(FD01_l~FD08_l)7> #7l ^H14 #3 c-flolEKD01_4' ~D08_4 1 )^ 4* ^ 

, ^r, £#^3&-8r ^ ^"71 tfl^ ^e) ^l3ll-(X01_l~X08_l)* *M 

l"^, ^-71 ^11 c]HEi(FD01_l~FD08_l)7} "10001111"°1 Jl, #7) *fl4 #^ cfl o] e^ (D01_4' 

~D08_4')7> " 11110000" °le}3L 7>^^>. o] ^^- ( Aj- 7 j X 0R Tflo] e (X0Rll)fe #7l vfl-*f *r&| 
^1JL(X01)# S-f 51115. #^*}ZL, <#7] XOR 7flolB#(X0R12~X0R18)^r #7l iflJ?. fee) 
1-(X02_1~X08_1)^- *M ^llS 

<58> #7] U]JH7](221)^ #71 vflJf feSl ^1S1-(X01_1~X08_1)* #7l ifl-^ ^E) 

^1Jl#(X01_1~X08_1) ^ til o]# ( ^, 4 7fl o]Aj-ol *}oi efl^o]^, ^o] ^eflzL a]. 

JL(S1)# tiicflS, #7] iflJjt- fci£| ^ls#(X01_l~X08_l) ^ *i ^, 37fl ol^r> 

7} f>\o] efl^o]^, #71 ylM7l(221)^ sflf^ ^11 #2flZL ^ls(Sl)« <^7H 

#71 *fll ^eflzi ^1Jl(S1)7}- *Vo] efl^ ufl, # 7 ] og^ dlolEKFD01_l~FD08_l)^ # 
7l ^14 #3 cflolEKD01_4' ~D08_4')^-^ ^ «1H^7> ol#<y^- ^nl^-cj-. 

<59> aj-7) ^ 2 ^ s|S(231)^ XOR 7flolHl-(X0R21~X0R28)^: #7l afll <g^ tifl o] e^ (FD01_1 

~FD08_1)^ #7l *fll f-eflu #^(S1)1- aflE]-^ i^^-jr, n ^s.^ 8«lHS) 7fll #^ 
^1o1e1(D01_1~D08_1)1- ^710)1^-1, a o v 7 ] am fefl a a1j L ( S1 ) 7 i. ^o] slU^ nfl , # 
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y\ A\ %:% dH^(D0l_l~D08_l)-b #7l afll <U^ $)o] &\ (FD01_1~FD08_1)^ ^ ^-^ 

*>Cf. fE, #71 #SflZL ^1JL(S1)7]- 5.-^ nfl, #71 ^1 #^ Cfl £| (D0l_l ~D08_1) 

#71 *fll ^olEKFD01_l~FD08_l)fil- ^^^>4. 

<eo> S. 51- #71 ^12 21^(202)1- # c-1 #^1^1 ^^t-Vcf. £ 51- 

#7l *fl2 21^(202)^1 ^ 21^(212)^ ^2 ^ 21^.(232)^ 44 87fl^| 

XOR 7flolHl-(X0Rll~X0R18, X0R21-X0R28)!: if-^. #7l *fll 2l3.(212)£l XOR 7\)o] 

H-1-(X0R11~X0R18)€- #7l ^1 <im cllolBl(FD01_l~FD08_l)^- A]2 ^ ^ HH^i (FD01_2~ 
FD08_2)» wflEf^ fee^l-ji, n. ^3.*] ^ ^el ^1«(X01_2~X08_2)^ <^7l 
<HH, #7l *)U ^el 21^(212)^1 XOR 7llolB-i-(X0Rll~X0R18)^ ^4 £ 4ofl j£X|£ 

*lll fe&l 2lS.(211)^l XOR 7flolH-l-(X0Rll~X0R18)2l- H ^^i}. 
<6i> #7l wliH7l(222)^ #71 Ml«- fee] A]s*(X01_2~X08_2)-i: ^MJl, #7l ^el 

^1^1-(X01_2--X08_2) # a_V °1#, ^, 47fl o]#ol ^}o] bH^o^, ^}o] efl^oj ^ tflJf js.^ 
^ ^1^(PD# *fll ^=(ND1H1 #3^-. «>^S., #7l iflJf fesl ^1Jl!:(X01_2~-X08_2) f> 
cln>, ^, 3711 ol§l-7> ^>ol efl»iol^ ) #7l wlJE7l(222)fe S.-^ ell^ ^ u|l«- s-sflzi a] 

Jl(Pl)» #7l *fll ^(ND1)<^1 ^oJH, #71 *H1 tfl-^- #2flZL ^Jl(P1)7> s>ol 

efll 0 ^ ^ , #7l *fll <y*3 cllolEKFD01_l~FD08_l)^- #7l ^2 ^o1e|(FD01_2~FD08_2)^> 
^1 =1 «1H^7> ojtfoj^ ^ol^-cl-. 

<62> #71 ^12 2lS(202)el #BflzL Ais ^571(242)^ £ltH Ei»(251, 252)^ ^*1* 

(253, 254)^8: JL^cf. £ 5<H1^^ #7l ^*ll:(253, 254H NM0S B€^1^e1*S ^€ 

^4"7> £^1€4. #7l ^^£^(251)^ #7l *fll 2n=(NDl)S.^-Ei #^5l^ #7l afll S-Bfl 
ZL ^1^(P1)# ti}^Al7l Jl, tiV^Sl *lll tfl«- AlS(PlB)# #^*}-Cf. #71 °l^El(252) 
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*Hl 5lS.(201)^ «1 1271(221)3.-^ #^£]ir *fll 1-HflZL ^^(Sl)* «V*U] ^ J7 , ti> 

^£ *fll l-Eflu ^IS(SIB)!- 
<63> # 7 1 NMOS B^N^I (253)^1 #7l °1 *H E) (251)3 #3^cHl ^^£)J1, 

^12 i^E.(ND2H| SE, #7l NMOS (253)3 ^1 0 1B^1^ #7l afil f-eflu a] 

S(S1)7> # 7 1 NMOS m^l^B] (254)^ ^efl^^r #7l afli h^ELCNDlHl ^^JL, 

#7] A2 ^JE.(ND2H ^^=14. #7l NMOS B^MiBl (254)3 Tfl o] e ofl ^ # 7 | a} 
^£ *lll #Hfln ^1JL(S1B)7} ^^t}. 
<64> # 7 ] *fll ^ls(Sl)^ -S-^-^H NMOS M*i^Bl (253)7} € Ei i£ 

£)J1, #7] aV^sl A1JKS1B)^1 -g-#*H ^71 NMOS H^l^Ei (254)7} ^ £ 

€ ^, ^"71 ^1 #SflZL ^1J:(S1)7> e>o) efl^ nfl # 7 ] NMOS B ^1^(253)7} 

€ #71 NMOS S€*l^El(254)^r € ^>tfls., #7] *fll -f-EflZL ^l5l(Sl)7> 5L 

°- z]}**<£ nfl # 7 1 NMOS S^l^Ei (253)7} ^ #7l NMOS H^l^ (254)7} ^ ^ 

t}. 

<65> Aj-7] NMOS S^^liBl (253)7} ^ °fl , #7l ^1 xfl-?. #eflzi Al^(piB)# 

*fl2 #efln Al^(S2)S.^ #7] *fl2 ^.EL(ND2H1 #^*}:n, #7] NMOS (254)7} ^ ^ 

€ ^ ^71 ^ 1 tfl-^ #2fln a]^( P1 )^ # 7 ] ^2 ^sflzL Ais( S2 )^ #7] ^.E.(ND2)<Hl 

%:% 

<66> #7l #eflzi «v^ 7l(2 42)^ #71 s.^ aij^sdo] efl^ofl rrfe} # 7 1 

*tfl fefla A]^(pi)^. ti}^A] 7]7ii4 SEfe HcflS #71 ^12 #5flZL A]^( S2 )SAi 
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<67> ^-71 A}2 fee] 5}5(232)^ XOR 7flolHl-(X0R21~X0R28)^- #7] <$^ c]] eKFD01_1 

~FD08_1)^- A}2 #2fln ^}JL(S2)1- ^^j-ji, zl ^3.*] A]2 #3 cflolE^ 

(D01_2~D08_2)» #^^cf. <^7HH ; a o v 7 i ^2 t-eflu -tlJ:(S2)7}- *}o] sj]^ nfl t 
#3 ^o}Ei(D01_2~D08_2)fe ^-71 *fll c-11olEl(FD01_l~FD08_l)^ #31 &4 

^"71 ^12 #2flZL ^Jl(S2)7> 5.^- «<y nfl, *fl 2 #^ c-fl o) b\ ( D01_2 ~ D08_2 ) xz #7] 

c-1]o1eKFD01_1~FD08_1)^- ^-^^>cf. 

<68> ^1 ofl >H , #7] ^13 ^ *fl4 ti>^i 33.(203, 204)2} ^ ^ ^^HSl ^ <*a} # 7 ] 

2 a]:^ 2] 5.(202)5}- -*H>>*}i=h 

<69> t}-g-°.3., £ 6^: £ 3^1 u] 32 711- (221 -224)* # t| ^Hl^] -g^tf 

. £ 6^ ^-0], a o v 7 ] tilil7ll-(221~224) ^-n^r ^ ^3^(310), 7)^ 

5(320) ^ ^ #^7l(330)» i^cf. 

<70> ^>7] UliE ^-^5)5(310)^ *fll ^E} 2]51-(211~214)S.^-Ei ^ tfl-^ 

^15ll-(X01_j ~X08_j , j=l~4Hl -g-#«H ^(VCOM)* IH^JI, #7l tilm 

(VCOM)* #3 ^=(0UT1)5 ^7] *}M ^ 3 5. (310)^ PM0S (WP) 

Q 87fl^ NM0S B^l^l^WN)* if-tb*}. 
<71> Al-7] pmos H^^1^eK\VP)^ i^i^r tfl^- ^(VDDHl ^^jl, 7fl°lB^ ZlEj-^^ofl 

^^slJi, JELe]]*]^ ^-7) #^ ^(OUTlHl ^^^cf. ^7] 87HS] NM0S H^^l^-i-(WN)^ 

^3)<y-I-^ ^7l #^ ^^(OUTl)^l ^^5] JI, ^SL^%£r ZLE>^ = oll ^^^Cj-. ZLE)jL, ^3-71 

87flsl NM0S B^*1^&|#(WN)^ TiMB^^r ^j=l feB } ^1 J> #(X01_j ~X08_j )°1 

^. A oM NM0S B^^l^l-(WN)^: ^-71 vflJf i-E] ^lJL#(X01_j~X08_jHl -S^SM € 
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>H- € <^7HH, ^ £-s|i=. ^-71 NMOS H^^l^Eil-(WN)^ ^7} ^7>^S. 

#7l HlJIL ^^(VCOM)^ EflHOol ^-o>^lcf. 

<72> ^"71 71^ 5.(320) d^s} 71^ #<g-(VREF)£- JnH(0UT2)3. 

#3 A o v 7l s] 5.(320)^ PMOS H5ffl^l^(WP)i4 87fls] NMOS Biffl*li&1« 

(WN, WN')* i^tW. #7] PMOS H^fl^l^Ei(WP)^ dt^^ #7] ifl^- ^(VDDHl <^^^ Jl 

, TflolH^ = o^^SlJl, I=3l°l^r ^"71 #§j ^=(0UT2H] ^^^Cf. ^ 87fl£] 

NMOS B^liEil-CWN, WN')^ H.efl^l*^ #7] #^ in= (OUT2H ^^.i-i-^- zz.e}- 

£i=o11 ^^cf. ^-7] 87fl^ NMOS H^l^E-ll-CWN, WN') : t~ 4?fl^ NMOS H^^l^E^(WN)^ 
TlHHl-g- ZL5}^ = ofl o^sjji, M-H^l 47flS] NMOS H^^l^Ei»(WN, WN')£] 7flolB#^r 
71 ^<a-(VDD)ofl ^^^h ^7loflA^ ^71 NMOS H^^l^(WN')^ 3.71 b>^*>t11 tf 

€■ NMOS S^B^l^Ei-i-(WN) H71S] !/ 2 ^ ^^tf. 
<73> #7l 7l§ ^«a-(VREF)sl -8-71 vfl^- 3tf(VDDW 7flo]H7> <#7l NMOS 

^l^Eil-CWN, WN'HI sj*fl ^, ^7) 71$ ^(VREF)-^ 37fl^ #7l NMOS H^l^ 

S(WN)4 1/2 3711- ^-71 NMOS H^l^El (WN 1 )7> ^ nfl #7l #^ 2r.^(0UT2HH 

<74> ^"71 Him ^-^^S.(310)<^Mi 47fl ol^ nmos H^*liEi*(WN)°l 

€ £r€ °fl, ^71 aim #<y-(VC0M)^ eflfo) ^<y-(VREF)2l eflt jitf ^o^cf. 

<75> ^7l ^71(330)^ ^7l aim #<y-(VC0M)# #7l 7l§ *i<y-(VREFHl alju^ji, zl 

aim %^3.*) #2flzi <0^(Sl(Pk ( k=l~3))l- I 1 3 A oMl^l -g^S^, #71 

^71(330)^ #7l alia *}<y-(VC0M)°l #7l 7l$ ^(VREF) Ji^ afl s>o] efl^o] a o v 7 ] 

#Hfln -ilJKSKPk, k=l~3))# 
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<76> 



cf. iE, >S-7l ^71(330)^ ^7] wlJH ^■y-(VCOM)^ 7l§ *1*KVREF) J±t} nfl 

^o. ^-71 ^Eflzt A]^(SKPk, k=l~3))# 

4^-3., £ 3 ifl^l £ 6-|- ^ZL*H, £ <^ ^A}oj]o11 rcf-E- C-flo)Ei ^ 5]£ 

(200)^ ^ 2^-8: ^^tb^. *W#<H| ^14 #^ dl^Bi(D0i_4 , )^ > 

^*H1 S^JEll^sl *fll vfl^l *fl4 HHel»(FD0i_l~FD0i_4)£l cf^o} [& ^ 



<77> [S. 1] 
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<78> s. 3# ^-Jl^, ^11 ^14 «>^i ^^.#(201-204)^ fe^ S\ 5.1- (211 -214) A 

#^ &*\«\}*\ oi^-tb ^ 7fl5i oiioiBli-g- tiM^ ^elMi, n. ifl 

^ feel ^lJLl-(X0i_l~X0i_4)^- #^^4. 

<79> av 7 1 #3 £^tt *Hl ^4 ^ cl]<5lEil:(FD0i_l~FD0i_4)7> #7l dHEi aV^i $\ 

S.(200)<H1 Sl^ll «>^i/ti]«>^i ^e)^ if, til£^l Dlls.51 ^-^1(100)^1 ^1^-S. nfl^l £>H 

1- £ 3<HHfe *fll ^3 dlo]Bl(FD0i_l), *112 <83 HHEKFD0i_2), *fl3 ^}o]b\ 

(FD0i_3), *fl4 dlolE|(FD0i_4)^ ^s-o) al^/wl tiVxl ^e] ^sf7> «V£^1 oflS-E) 

^1(100)^ #^5lfe ^iLsL 71-^^4. tq-Sl-Ai, Ol-o ^ - ?fl cq cflolEl 

1-^- A\ cfl^lHKFDOi.l)^- *fl2 c-llolEi(FD0i_2), *fl2 <im cHlolE|(FD0i_2)2l- 



70-23 



^0 



>0030090939 <2J*>: 2004/2/13 

X| 3 <33 d]olBKFD0i_3), Xl3 c)HEKFDOi_3)Sj- XU 1^ i^l <>1 CFD0i_4) «>] r^- . # 7 } *fli 

fee] s]^l-(212~214)^ ^7} *f- 7fls>] uflolEi-i;-^ 2\?\ *r^%A. 
<80> £E, *n 4 ^ cflolEKD0i_4')^ o]^ AHt°H #^£1^-2.5.5., #^ ^ 7 > XI l 

<&% cflolEKFDOi.l) Jitf #7"1 XU fe^ £|S(211)fe XI 4 #^ HH^I 

(D0i_4')4 XI 1 <^ 3HtH(FD0i_l)# 
<81> s& 7 \ XI 1 fe^l 5)S-l-(211~214)^r ^3]-tbcf. ^, tf 7 ] X]l fee) S) 5.(211)7]- ^ 

^ "fl, -*7l XI 1 fee) s|S.-i-(212~214)E. #*f| *^cf. 
<82> a o v 7 ) v^a. ^ ^J:l-(X0i_l~X0i_4)£: #7] XI 1 fee) 5l5.-i-(211~214H zj-z}- oj^^ 

°1^ ^ 7flSj OflolEil-^ tfl-g-Slfe- cX H-l- uJ-Ej-vflt}-. 

<83> £ 41- ^-al*}^, #7l Xll feel 33.(211)^ XOR Xl^H#(X0Rll~X0R18)^r #7] XI 4 

#^ cfl^lBl(D0l_4 , ~D08_4 , ) I "11000011"4 #7l Xll (FD01_1~FD08_1) , " 

11111100"# afl^ feel^-tb^. ^HH, XI 4 #^ »] Hl-CDOl^' > D0 2_4 , )3|- 

#7l Xll cflo]El^ «1H#(FD01_1, FD02_l)-ir Xl^Kn alHl-^l °_J2. 

5, ^"71 XOR Xl°lH#(X0Rll~X0R18)^r vflJf £=.3 ^1^1-(X01_1~X08_1) , "00111111"^- #3 

<84> £ 51- , ^7} XU feel 33.(212)3 XOR XHH»(X0Rll~X0R18)£r #7l XU 

^ 3HEKFD01_1~FD08_1), "UllllOO-^ <#7) X12 31 o] e] (FD01_2~FD08_2) , " 

11111101"# *m*\ feel^-cf. <^7H1^ 5 #7l X]l ^ iHl ol e^ o] tilH(FD08_l)S!l- ^-71 X12 
cflolEisi ulH(FD08_2)'?]:ol £#^£l£ 0.0 s> X0R Xl°lBl-(X0Rll-~X0R18)£r tfl-^- 

feel <yJH-(X0l_2-X08_2), "00000001"^- 
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<85> ^-71 XU fe^ 35#(213, 214) Aj-7] XI 1 fee] 35.(212)54 -B-a>*>t11 ifl 
^ feel ^lS#(X01_3~X08_3), "01111100"4 vfl-^- fee) *1 JH-(X01_4~X08_4) , "00000011"^- 

<86> o] ^, aJ- 7 ) vfl^ ^ 4 s] st (201 -204)4 w1je 7 1#( 221 ~224)£: ^7} ^ fe 

3 AjJll-(X0i._l~X0i_4H 7l^H alH^ ^7} ti> ol^-o]^]^ oJJjL^. ^^ji, 
Zl 145.^ ^sflzi ^ls(Sl(Pk))l- #^tb4. ^H^, ^V 7 ] tilJH7l-i-(221~224)^ ^ 
*H ^*>4. 

<87> £ 6 -g- °1» # 4 #7) 4^1(221)4 H]J2 ^oj- ^5]^ 

(310H1 ^"71 4-r- fe^ ^JL-^(X01_1~X08_1), "00111111"°1 <?H€4. 14, 4V 7} u] in. 
^<?}- ^-^4]S.(310)^^ 67fl^ NMOS B^*]^-I:(WN)ol H ^ji, #^ iQH.(0UTl)3. #^S) 
fe tils *l<y-(VC0M)^ efl^o] 71^ #<y-(VREF) iL4 ci #4^4. *># ^7l(330)fe #4 «1 
in ^(VCOM)^ ^-71 7l§ ^i^-(VREF) ^.4 4 v^iLJELS. *M efl^sl xU aJs(S1)» 
#3lL>4. 

<88> a o v 7 ] H]iii7l(222)^ H|in ^35.(310)^] <#7) ^ fee] ^lJL-i-(X01_2-~ 

X08_2), "OOOOOOOl-ol ^ 14, ^-7) 4iE ^jr) 5.(310) <>fl4 i7fls] NMOS B^H 

4 — E 1 (WN) 1 ?! 0 ! ^ ^sjii, #^ 2n=(0UTl)5. #^£]fe tiliR ^<y-(VC0M)^ 31 *M aj- 7 | 7 ]^ 
^(VREF) 4 ^-ol-^lcf. ^ ^3.71(330)^ # 7 j jn *}<y-(VC0M)ol ^7] 7]§ 
(VREF) 1±4 5-9- xl 1 4^ #eflzz. aIJl(PI)* #^4. 

<89> ^.71 a]ii77ll-(223 ( 224) «34 # 7 j 4^71(222)4 -n^HMl -§-4*H , ^-o] 3)^4 xl2 

tfl^f #HflZL Aj^(p 2 )4 5-?- 511^4 XI 3 tfl-^- l-2flZL A]^(p 3 )l- Z|Z| #?^4. 
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<90> nf-g-o.S., 7112 vfl^l *fl4 (202 -204)^1 #7l #5fln aIJl 7)1- (242 -244) 

°1 ^H^-S. ^12 vfl*] 7fl4 #eflZL ^1S»(S2~S4)^: zj-zf f^W. ^ 

, ^-7) #eflzi 1H) 71(242)7} ^-7] 7112 #eflzL ^1^(S2)# iHJtb ^, #7l #2fln ^11 

^7l(243)7> ^"71 7113 #2flZL A]JL(S3)1- iH^}^, °1 * #71 f-SflZL Ajs ^ 71(244) 7> 

^"71 7114 #5flZL ^1J1(S4)» f^Jt^. 
<91> £ 5# ^Vji^ ol§ # d ^Ml^l -a^*>^, ^>7l Till l-2flZL <0^(S1)7> *W 3llS°l 

f-eflzi AlJ: #^71(242)^1 NMOS H*&*1^ £1(253)7} ^ ^5L)ji NMOS H*ffl*l^Bl 

(254)^ H ^.H^rf. n #7] §2flzL Ais ^-^71(242)^- efli&sl ^-71 Tfli tfl^- £ 

2fln 41JKPD1- £^1^, ^>oi gfl^o] aj-7] #eflzL ^Jl(S2)# 
<92> # 7 ] #Efln ^3 711- (243, 244) *H #HflZL 1HJ 71(242)^ -fKH}7fl 

f-^H, S-f 511^51 4V7I 7)13 #2fln ^1Jl(S3)s} efltfil ^"71 TlU #2flZL >*03L(S4)» 

<93> ^HH, A o V 7l 12flo]El S)S(200)^ ^ 3*MHH iflJ=L ^ AlJNg- 

(X0i_l~X0i_4), #7l TlU ifl^l 7fl4 ^Hflu ^1JL#(S1~S4) 3* ^71 71U vfl*l 7113 tfl-¥- #sflzz. 
^1^#(P1~P3)S1 sJt!-^- ^Bl^ o>Efl^ [s 2 ]s} £o] q-Ej-^ ^ ojcf. 

<94> 
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t^g-JLS, <#7) *fll tfl^l *H4 «V*l 5)5.1: (201 -204)^ *fl2 fee) 3l5l-(231~234)£: # 
7} m #efln ^ls»(Sl~S4)^l -§-^*H *fll ^14 #3 3Hfc1«-(D0i_l~ 

D0i_4)i?>|, #71 *fll vfl*l ^4 c-flolEil-(FD0i_l~FD0i_4)^- ^:^}^ %^*}7]^ SEfe- 

ZlcflS. #^*Vcf. <^7)o\)^, ^7} ^2 fee] 5lS.*(231~234)^r -2-5. 4^1 

^•71 ^fll #^ c-flolE](DOi_l), *fl2 #3 HH^(D0i_2), *fl3 HH^(D0i_3) ^ *fl4 #3 

HMEi(D0i_4)2l ^JLS 

£ 41- ^-Jl^, ^7] z\}2 feB] 3)5.(231)^ XOR Til ol HI- (X0R21 ~ X0R28 ) -8r #7l *fll 
°m ^oiEi(FD01_l~FD08_l), "11111100 ,, -4 *W efl^^ #7] *l]l ^ls(Sl)# wfl&H 

feel^-t!-^. ^7} A}1 #HflzL ^l^(Sl)7l- *}o) s)l*ioia S A o v 7 ] ^ 2 fee) 515.(231)^ XOR Tfl 
°lHl:(X0R21~X0R28)^r #7l *fll tiH ^ (FD01_1~FD08_1)^1 & "00000011"^: *fll 

#a cflolEi(D01_l~D08_l)S.^| S. 5-1 ^Ji^^, ^7) A]2 fee] s]S.(232)^) XOR 

7i|olH#(X0R21~X0R28)^r #7] A}2 HHeKFD01_2~FD08_2) , "11111101"^ *H efliajo] 
^-7} *fl2 *HflH ^1JL(S2)# «flEf^ i^^i}. Aj- 7 ] ^ 2 ^sflu a]s(S2)7> *H efl^oja^. 
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^7} *112 ^ 33.(232)5] XOR 7)lolB-i-(X0R21-X0R28)^: <#7] A]2 tiHEl(FD01_2~ 
FD08_2)^1 tiV^l & "00000010"^: *\)2 #^ ti]olEi(D01_2~D08_2)3*l #7l *fl2 fe^ 

33.(233) 3*1 tf 7 ] *|)2 fesl 33(232)5+ $-A}f>}7)] ^-^H , A oM *fl3 #3 Hi o] (FD0l_3 
~D08_3), "lOOOOOOl"!- ^.cflS. ^3 #^ HH^I (D01_3~D08_3)3*| 5£, #7l *fl2 

feel 33(234) 3*1 ^"71 A]2 ^B] 5)3(232)^ -f^}*}?!! ( ^ 4 ^Ei 

(FD01_4~D08_4), "10000010"^: ncfls *fl4 #^ tllolE](D01_4~D08_4)^i #^4. 

*i, #7l *|)2 *rSl 331r(231~234)<H} 5l«fl t^S}^ ^*1 *ll4 #3 ^o]E^-i;(D0i_l 

~D0i_4)^ $;^^r ^e)^ 4^ [K 3]3[ ^4. 

<97> 3] 
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<98> #71 [K ^°1, ^7} C-HojEl tiV^ 33.(200 HI 2)% 

A o v 7] *tfl ifl*l z\)4 #^ cHolE^l-(D0i_l~D0i_4)?i^ #Jr «lH^cr #7l [ 

S 1]^1 #7} vfl^l *H 3HB^(FD0i_l~FD0i_4)?>Sl £#^5^ «1H^ u]M*t 

iflSr t^°14. £ 7* %^5>^ , HV^ 3^.(400)^ *)U tfl^l ^4 tiV^i 

33#(401~404)* £ 7^1^ 4«lH i^ofl 7l^s><^ 47fl^ 35.# 

i#*>fe- elHEi 33(400)71- ^^15.^ £A]^cf. o^HH, ^-71 *fll tij-^ 33(401) 
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2} ^ ^ T 1 ^!^^ ^ A 4^^r 5- 3 ^ £44 £^1^ 4l tiV^i 3} 5(201)2}- ^5}-EL5 $ 
SE, #7l ^12 vfl^l 44 3l51-(402~404)2l ^ ^ ^43<?1 ^ £ 3 

4 JE^sl 42 tfl^l 44 S) 5.1: (202 -204) 4- ^ 7 >X| *>°1^* ^^^>ZL ^^ju 

<100> ^ ^>o]^^. ) # 7 ] 42 ifl*] 44 aV^ 3]51-(202~204)2l tiling #(221-224)0] 

4l vfl^l 43 ^eflu a]s^(P1-P3)# #^Kr4 a>«fl, #7l 42 ifi*l 44 3l5« 
(402-404)2} ti|J2 3) 51; (422- 424) 41 ifl^l 43 #J± ^ -f-efl^L 4liLl-(Pl,PlB~ 
P3.P3B)* #§}th=Hr 3Ht}. 

<ioi> ^ #7l 42 44 ^ 3] 5^(202- 204) °1 f-sflzi ^liL *HM# 

(242-244)* 5L?J-*Rr4 ^T«fl , #7l 42 tfl^l 44 31^.-1(402-404)^ *]<i»^-l-(442~ 

444)* i3j-*}-t}-^ ^Jc.]cf. 

<102> £ 8* #712} ^ 7M *}-°l^-§- =g-0 o_ s #71 *1l2 vfl*l 44 til^d 3}5l-(402 

-404)* # C-l #4*1 ^^^4. £ 8^r £ 74 £^1^ 42 3)5-1- # #4*1 5*1 *> 

^ £^°14. <^7H1a^ ( #7l ^13 ^ 44 3l51-(403, 404)2} ^ ^ ^43^ 

#71 42 *}*d 315.(402)21- *a>*>°S ( £ 84^^ #7l 42 til^i 3} 5(402)-!- °-5 

<103> £ 8* ^S}^, #7l 42 *}*d 315.(402)21 41 ^el 3)5(412)21- 42 ^el 315(432) 

tt 87fl2l XOR 4°lHlr(X0Rll~X0R18, X0R21-X0R28)* itJ-fV^-. #7l 4l fes] 3)5. 
(412)21 XOR 4 o lH#(X0Rll-X0R18)£- 4l 4 o lB}(FD01_l~FD08_l)2}- 42 $}<>}*] 

(FD01_2-FD08_2)1- ^3 ^^ji, ^ ^5^ iflJjL ^e] ^lJ:#(X01_2-X08_2)-ir #^ 
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<104> #71 ulm s)S(422)^ H^ 71(451)2}- ^l^Ei(452)l- 5.^^. ^7] H)iH7l(451)^ # 

7} Ml^f feel ^l^#(X01_2-X08_2)^r ^«>J1, #7l fee} -i!3l#(X01_2~X08_2) ^ «J 

°1#, ^r, 47fl ol^-o] ^>ol efl^ol^, *}o) efl^o^ ^ii vfl« ^efln ^1Jl(P1)» Hj 
l^S, ^-71 vfl.!jL feej <0^1-(XOl_2~XO8_2) # Din]-, ^, 37fl ol*> 7 > *H 511^01^, #71 

HliE7l(222)fe S-f Sfl^ *)U ^ #5flH ^^(Pl)« #3tt4. ^HH. #71 H1J271 
(451)2} ^ g -£^£r £ 6* #7l Hi JH7l #(221 -224)4 & 

<£*}B-3. ^QA. ^"71 <?}HlEi(452)fe #7} afll ^ #2flZL 41Jl(P1)1- HV^l^i, *Y&& 

<105> #71 A}2 aV^i 51^.(402)^1 ^Jf(442)fe xlH} E} (461)2}- ^*1#(462, 463)* S.^ 

A. £ 8*lHfe A o v 7l i^^ll-(462 ( 463H NMOS H^l^E}!-^ ^^i}. <#7] °]h}e}(461) 
tt *fll 313(401)2} Hi 5271(421)3.^ 3 #^5lfe *fll #HflZL ^IJL(SI)!- «i^^l7lJl, «V 

^€ m ^sflzi ^1Jl(S1B)1- #^ 
<ioe> #7l NMOS H^l^Ei (462)2} = efl^]^ <#7] <&v) E} (452)2} ^^slJl, ^ife 

icJEKNDHl -S^t}-. SE, ^-71 NMOS H^^liE^ (462)^1 TflolH^lfe #7l *fll 1-sflZL ^JL(Sl) 

7} <^^4. A o V 7l NMOS SSE^Ei (463)^1 £LEflo]^ #71 «1 5171 (451)21 #^T=H <g^S]jl, 

4^fe #7j lcJE.(ND)<*l| ^^nf. SE, #71 NMOS H^H^l^Ei (463)2) ^MH^fe #7l Hj-^ 

*fll #sfl^i ^]31(S1B)7> <^£t}. 
<io?> #71 ^eflzL Al^(sl)ofl -g-#;s}-o} #71 NMOS B€*l^e1 (462)7}- ^ ^ £fe ^ 

51 JL, #71 aV^sl *fll 1-Eflzi ^(SlBHl -§-#*M ^"71 NMOS B?fl^liEi(463)7> ^ £r Sfe 
^ J^^cf. ^r, #71 *)U #SflZL ^1S(S1)7> «H eil^^ nfl #71 NMOS H^l (462)7> 

€ ^slJl #71 NMOS H^^l^Ei(463)fe € «infl3., ^7] A]\ #2flZL ^JKS1)7> 5. 
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-f ^7] NMOS B^fl^l^(462)7> ^ &E.s\5L NMOS B^*]^ (453)7> ^ ^.^ 

<ios> a o v 7 i nmos H« ^(462)7} ^ ^ nfl , ^71 tij-^jsl ^1 uflJjL ^sflzi Als(PlB)* 

*1]2 #2fln *}JL(S2)5*1 #7] ^£L(NDH #^*}JL, #7l NMOS B 31*1 ^( 463 )7> ^ nfl 

^•71 *fll tfl-f #2flZL ^IS(Pl)* ^71 2fl2 #2flZL ^1S(S2)^ ^ ^=(NDH1 
<109> ^^■ > AV 7l ^BM«-(442)^r <$7] *fll #2flH ^l^(Sl)^ 511^^1 4^ ^7l vfl«- ^Sfl 

ZL A]Jl(P1)SJ- ^7) «V*1€ afll ifl-Sf AI^(PIB) # <H^ *>^# ^71 *fl2 « 

Hflzz. ^Jl(S2)B*| #^*Vi^. 
<no> ^-71 *fl2 ^e] 2)5(432)^ XOR 7lHBl-(X0R21~X0R28)£r #7l ^12 <g^ 3HbUFD01_2 

~FD08_2)^ ^-7] ^12 #efln ^Jl(S2)-I- tiM3 zz. 4^3.^ ^2 #^ ^}o)b\ 

(D01_2~D08_2)€- ^7H^ ( ^"71 *)]2 1-eflZL a]Ji(S2)7}- *H efl^ nfl , # 7 1 *fl2 

c-flolE-1(D01_2~D08_2)^ ^-71 *fl2 ^ cflo] (FD01_2~FD08_2)^ «>*i &4 ^<^>t}. 
^71 ^12 #2fln ^lJl(S2)7> 5.-?- 5flf^ nfl, <$7] A)2 #^ ^o1eKD01_2~D08_2)^ #7l 
A]2 3MeKFD01_2~FD08_2)2J- ^HW. 

*}M 5lS.*(422~424) AA^ 5(510) , 7l§ 1^5] 5(520) ^ ifl-f- # 

HflZL AlS ^^^.(530)1- B^t^. ^l^H, ^71 tilJH i£^;£|5(510)£]- 4 > 7l 7)^ 

^ ^33)5(520)^ =f-^ ^ ^313<?1 5. 6°fl B^sl Hlii ^oj- ^^^5.(310) 

^ 7l§ ^<y- 1^35(320)^ ^^cf. 
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<ii2> tfl» ^sflZL Als. !M^5.(530)fe- xpg- S)S(540)^ #3 S] S.#(550 , 560) 

-i- Sf-W. #7] *}^- 5)^(540)^ NMOS H^liBll-CNMl, NM2) , ^ PMOS B^ 

^l^E-j-^CPMl, PM2) , NMOS H^*liEi!-(NM3, NM4) , PMOS B^*l^Ei-i : (PM3~-PM6) 

^ #fr-3l NMOS H^^1^B1(NM5)» 

<ii3> ^7} NMOS H3M^Eil-(NMl, NM2)^ ^efl^l-^r *fll #^ BKl^CLl, L1B)^1 ^4 

^sU, TflolHl-ofl^ wlJH ^^(VCOM)^ 7l§ ^<y-(VREF)o] AA ^7) *V 

^ NMOS H^^1^1-(NM1, NM2)^ #7] v]M ^^(VCOM)^ #7l ^^(VREF)^: aliH*>Jl ( 

#7] #3 3KI*(L1, LIB HI #^ ^1S*(V0, V0B)-g: ^ #^tb^. 

<H4> ^ PMOS BM^-HPM, PM2)^r A]2 #3 3tel#(L2, L2BW 31i ^l-^s) 

Across coupled), nfe] ^i#^r vfl^ ^(VDDH <^^€^-. #7l NMOS BSH*1^£| 

l-CNMl, NM2) ^a] ^-71 ^2 #^ eK!#(L2, L2BH] H^i ^^-^sjjl, ^il-gr ^ 

71 *fll #3 eKl-I-CLl, L1BH1 zfzf ^^^cf. #if PMOS S^^]iE^l-(PMl, PM2):4 # 

7] nmos H^7]>iE-1#(NMl ) NM2)^r #7] *fll #^ eJ-Sl*(Ll, L1BH1 #7l 

^1^#(V0, VOB)^- f^l^ -8-71 ^12 #3 5f < yi-(L2 ) L2BH1 t^tH}. *fl2 #3 ej-°l 

#(L2, L2B)^ i^EL-I-(Dl, D2)S.-^-Ei ^#=1 #7] #^ ^]JL#(V0, V0B)<>1 ^ 

<ii5> ^-7] 341 p M0S B^*l^Ei-i-(PM3~PM6)^ TflojBl-^^ *lH^]:i:(PC0M)7> ^flt}. <^ 
7HH, ^-71 ^H^IJlCPCOM)^ -g-^H ^-£^1 ^ol^SCollEADS^ 

^ ^l^ojcf. ^7} PMOS H^fl^l^E^l-(PM3, PM4)^) >£ 7 j vfl^- ^(VDDHl 

ZL#fil =Efl°Jt^ ^7l m eK1(L2, L2BH1 zj-zj- ^-71 PMOS B^S 

*l^eKPM5)Sl =eflo]^ aV 7 ] ^j)2 #3 eK!(L2, L2BH1 ^ ^^^Ji, #7] 

PMOS H^*l^Ei(PM6)£] i^sq- H.eH<?]£- ^-7] #^ eKl(Ll, L1BH1 zfzj- ^7] 
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33! PMOS H3H*l^El=-(PM3~PM6)£- #7l *IH^]:£(PC0MH -§-#3M € -8: ^ 
-H, € nfl #7l #^ 5K1-&CL1, LIB)^ #7l ^2 #3 eK]*(L2, L2B)^ efl 
-§: #7l vflJjL ^<y-(VDD) i^llS t_Vtf. 

<ii6> # 7 1 NMOS B33*liEi(NM5)^ #7l NMOS H^l^lrCNMl, NM2) 

2) zl iib ZLe]-^^ ^ofl <^^^cf. be, # 7 ] NMOS HSfl^li 

Ei(NM5)£] 7flolH<Hl^ #7l ^<H^lS(PC0M)7> #71 NMOS H^}^1^eKNM5)^ 

*lH#3:(PC0M)ofl -§-^H ^1 ^ ^.H^lJl, ;?HKls)« <>l-§-*H #71 ^ ^ 

^ 3 3.(540)21 ^-*hg- *lHth=h 

<ii?> #71 #^ S) 31- (550, 560)^ ^l^Bl s^l-^l, 561)^ 2fl*l £|3#(552, 562)-8: S. 

^tW. #71 ^IttlEi 5)3.(551)^ PMOS H^^liEHr(PM7, PM8)4 NMOS B3l*liEl=-(NM6 ( 
NM7)-i- if-tb^-. #71 PMOS H^^l^Ei(PM7)^ #7l xfl-*f ^(VDDHl JI, =31 

#71 PMOS H^^1^bKPM8)21 <£^Q^. SE, #7l PMOS H^^liBl (PM7)£) TlHH. 

°fl^ ^H^1^(PC0MB)7> ^^^4. #7l ^)H<ils(PC0MB)^ #7l ^H^lJl(PC0M)7> ^ 

<iis> #7l PMOS H^*l^Ei(PM8)2l- #7l NMOS H<21*1^eKNM6)^ ?fl olH^ #7l i^EL(Dl)°fl 

#71 NMOS S^^l^Ei(NM7)^ JELe11<£}£r #71 NMOS H^l^Ei(NM6)^ iil 

5\JL, rt^TT ZLEl-^c ^^^Cf. #71 NMOS B ^ (NM7)2l TlMB^^ #7] 

^JL(PC0M)7> a, #7l PMOS S^^liEi(PM8)^l- #7l NMOS S.€*l^Ei (NM6)3l JELefl 

91%°] #71 efl^l 213(552)^ <y^iEHl #7l 313(551)^ #7l *)H^]JL-I- 

(PC0M, PC0MBH1 -g-^H #71 ^JE-(Dl)3-?-Ei #^£l^ #71 ^1S(V0)# «V^1^ 
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<H9> a> 7 ] oitf^ 315.(561)^ PMOS B^^l^Ei#(PM9, PM10)4 NMOS Befl*l^Eil-(NM8, NM9) 

-§- if-^cf. ^-71 PMOS SSH^1^E^(PM9)^ ^"71 iflJf ^U(VDD)^] <d^5i) Jl, =eflo]^ 

^-71 PMOS B3i*l^Ei(PM10)^ ^^^nf. SE, #7] PMOS H^^l ^e-) (PM9)^ 7)lc»]H^^ 

4>7l ^1^A1J:(PC0MB)7]- ^7} PMOS S^^]^EKPM10)fif <#7] NMOS B^*1^e)(NM8) 

^1 -#7) lc.E.(D2Hl ^^^4. A oM NMOS ]=^1^EKNM9)^ ^eflol^ ^7] NMOS 

S^^l^Ei(NM8)^ iil ^^i, ii^ *I<y-ofl <g^^cf. -#7l NMOS H^^^eI 

(NM9)^ TflolB^l^ <#7] ^lolAis(PC0M)7l- ^^^q-. se, <#7] PMOS H^l^ (PMIO)SJ- <#7] 
NMOS B33*1^EKNM8)£| J=efl4]-I-°] afl^ 3)^.(552)^ ^^Hl ^^€4. #7l Sl^B] 

5.(561)^ <#7] ^l^^lS#(PCX)M, PCOMBH -§-<iHH #7l iiJE. (D2)5^-e1 #7] # 

3 ^Jl(VOB)-!- ^71 efl^l 35.(562)^ -SM ^e] £)5.(561)^ #3 41 

Jl-I- 2fl*l*>JL, ZL Efl^l^ Aljrl- xflw. ^Eflzi AlJKPjB)^ #^^Cf. £5*, ^7} *>-g- 

s] 5.(540)5.-?- E| iflJf ^eflZL ^IJll-CPj, PjB)ol #^t}. 

<120> ^V 7 }S!f £o] HUH 3 51;(422 -424)^1 ^ jz}-^ ^^4. ^ , 

^7} 1^3)5(510)^ ifl-^ ^E) 4lSl-(X01_j~X08_j)oll -S-^H «1S ^(VCOM) 

* ^^tbcf. ^1-71 7)^ ^<y- ^ s) 5. (520) 71^ ^(VREF)* l^W. ^7HH, 
#7} ifl-tf feEl -M-i-(X01_j~X08_j) # o]^, ^ 47fl ol^Vol sl-ol gfl^ ufl, #7} wlJH 

#<y-(VC0M)°l a o v 7 ] 7 ]§ 
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#<y-(VREF) ic} d ^o^cf. tiVcfl^, ^7} ^ fee) #Jll-(X01_j ~X08_j ) ^ n)n>, ^, 
37fl °}is}7} tf-o] nfl ( # 7 ] #<y-(VC0M)°l #7l 7l§ ^(VREF) -M.^f o) ^a}^. 

£ 9°11 ^fe #7l ifl^- fei^ ^l«(X01_j~X08_j) # «> <>!#, ^, 47fl o)j$o] *}o] efl^o] ^ 
-T-l- *<H -i^W. #71 alia ^(VCOMH #7l 71^ #<y-(VREF) &.t\- ^ \£ 

<i2i> cf^LsL, #7l ^Ha1^(pcom)7> *H 5)1^5. <y^oll-€^. #71 *1M4!J:(PC0MH1 -§- 
#71 51 51(540)21 #71 NMOS H^l^E) (NM5)7> Q ^BlJL #7l s}^ 

PMOS H*a*]^Eit-(PM3~PM6H € #7l NMOS S^l^Ei #(NM1 , NM2)^ #7l 

Him ^(VCOM)^ #71 7l§ ^^(VREF)* «1 ^}JL , #7l afll 1-CL1, L1BH1 #3 

^!«(V0, VOB)^: #^th=K ^HH, ^1-71 «liH ;£«y-(VC0M)°l #71 71^ ^^(VREF) 

3 ^"71 nfl^-oil, #7l NMOS H^^liEi(NM2)^l «l«ll #7l ^ NMOS B€*1^B.-1 

(NMD^l € fe 7^ 0 vsi 3717} cH a^f. zl £4, #71 #^ -ilJKVOB)^ 3lt°l # 7 1 #^ ^} 
S(V0) eflt 2iL4 c-l ^o^tf. 
<122> ^-71 ^ PMOS B^liE^CPMl, PM2)3f #71 NMOS B^^l^Ei»(NMl, NM2)£r # 

71 A]l #3 eKl#(Ll, L1BH #71 #^ #Jll-(V0, VOB)^- #^1^ #7l ^2 #^ 

5 } < ill-(L2 ) L2BH1 #^4. o) ^, #71 *fl2 5}^l(L2)5l iiJ=(Dl)^-Ei 
M ^1J1(V0)7> #^£lZL, #7l ^112 #^ e>«y(L2B)2l t^(D2)S.-f-E^ S-f efl^s] 
(V0B)7V 

<123> aV 7 1 #3 s]S*(550, 560)^ «?lHlEi ^^-(ssi, 561)£: #71 ^H^lSl*(PC0M, 

PC0MBH1 -g-^-^H #71 ^]^1-(V0, VOB)* A 7 -\ #^1^ #3tM=h #7l #^ 

#(550, 560)^1 efl^l 3S*(552, 562)^ #7l o)v)^ £j5.-i-(551, 561)^ #^ #3H~§r 

70-35 



20030090939 #^ «]*>: 2004/2/13 

sfl^l^Jl, n. efl^l^l vfl-f- <*lJL#(Pj, PjB)S^ zj-zj- #^tb^. ^r, #7l sfl 

xflJf #efln <dx(Pj)» #^«3r4. SE, #7l efl^l s]^(562)^ *H efl^o] ^. 7] o]^^ ^ s 
(561)^ #^ ^1^1- efl^l^H S.^ efllSs] ifl^f- #Hflzi *lJL(PjB)S- t^t&t}. 

<124> ^-71 sfl^l S)S*(552, 562)^ sfl*l -f^o] ^5]^, #7] *IH^!J:(PC0M)7}- efl ^ 

5- ^MH-I-^. 4 V 7) ^1<H^1S(PC0M)<H1 ^ v 7l e]^ PMOS H31*l^Eil-(PM3-~PM6:M 

€ ^r^cf. #7] Sl 35 PMOS S$*l^Ei-i-(PM3~PM6)£: ^"71 ^ 5)S.(540)^1 ^1-7] w]jn. 

-S^-ft- ^*ti *fll #^ BKI#(L1, LIB)^ ^"71 *fl2 #3 ^91%(L2, L2B)^ efl*t^ 

#7] vflJf *I<y-(VDD) e)||S Ssl^l ^1}. #7l *lH^l:s:(PC0MHl -§-#*H #7l ^ff-^ 
NMOS B3Ul^i(NM5)7> ^ SE, ^7} Jl(PC0M)7} efl^S. nfl , 

^"71 PMOS B$*liEi-i-(PM7, PM9)2]- >£7l NMOS B^^iBH-(NM7, NM9)°1 € -S-HSl^ ^>7) 
^Ei 2]^s.(551, 561)°} ^Ml"^. 

<i25> ^^- ( #7} ^2 #^ Bt^I-&(L2, L2B)S] eflfo] 4V7) tfl-*jL ^^(VDD) iSfltS ^ 

^1 5lD]e]-£ ^-7] $£.^(551, 561H #7l i^ELl-CDl, D2HH ^7} sfl*l 3^. 

#(552, 562)3.^ #3 3fl^7> ^>^cf. n^e^ #7} tfl-f ^^(VDD) efltS. «H1 #^ ^151 
#(V0, V0B)°1 ol^ofl ^-71 Efl^l S)S.l-(552 ! 562)^1 ^«fl 5fl*l£H ^tt #7l vfl^- 

H-b^tt #^-£0]^. £ lo-g- ciio]Ei tiV^i s] s.(600)^ ^14 

(601-604)^: i^-W. ^7)^)^, ^7] vflx] ^4 s]S.l-(601~604)^ ^-a^ ^ zjl^ 
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^91 ^A S. 3°fl #7] *fll *fl4 S)S1-(201~204)32]- tf-g-o] ^ 7 ^ 

<127> zl xl-ol^ ^ ^ ^ 4 a>^ 2)5.^.(201-204)^ «l^fl #7] *fll ifl*) *fl4 

5]S-1-(601~604)^ *1<3 £|3.*(651~654),§- 3 if-tt^fe ^o]cf. 

<i28> ^-71 *l<g 5]S-i-(651~654)-& ^)1 i^^l *fl4 <im dlolEi#(FD0i_l~FD0i_4)^r 2*4 ± 

^ ^ ^^^l^i, =L *1<S^ *fll *fl4 ^ ^olEil-(DFD0i_l~DFD0i_4)^: 

#^*Vtf. 4*1 ^V^, ^"71 *1<£ S)S1-(651 -654)^ #7] *U *fl4 <8 3 ^}o]Ei# 

(FD0i_l~FD0i_4)ol afli fee] 2) S*(611 -614H1 ^, *lill7l (621) ^ «-eflZL a] jr ^ 

^7l*(642~644)5.^-El 2|f^o.5. *fll ^} z\}4 #5flZL ^l^l:(Sl~S4)o] #^^71^1 ;£e] 
fe aR> ^o> ^11 tfl^l ^4 dHEil-(FD0i_l~FD0i_4)^- 

<129> zz. ^oif, a>7] *}]l xfl^l *fl4 tiV^i 2) S# (601 -604)^1 A]2 feE] S]S1-(631~634)<H1 *IU 

xJj\7] ^4 l-2flZL ^1^1-(S1~S4)^ ^-71 *1<£^ ^1 ifl^l *fl4 HHEi!-(DFD0i_l~ 
DFD0i_4)?l ^<U*V ^l^^l "^€4. #7] *fl2 fee) S]5L*(631~634H ^^Ife 

<130> ^7HH, ^-71 *1<2 £15#(651~654)3 *1<£ Al^-*^- XJg. CfSTfl ^S]fe 3J 0 1 H> 

^sl-cf. ofll- -I-o^ ^-7) 5)s#(651~654)2l *l<?i a] 7^tf ^ Tl, T2, T3 ^ T4E)- 

Jl 7H^V. ZL^JL, Aj-71 *fll feE] 5l5.1-(611~614)ofl o)<5V X] <£ ^ 7>g- TD, #7) 

tiliil7l#(621-~624)«Hl Sl*V *1<£ AlTj-g- TC, ^7} #eflZL A]jr ^7l#(642~644Hl 
<2 a]^ TFe^-ji 7>^^7>. o] ^ o. ( Aj. 7 ) a1^i-(ti~T4)^- <>>Hfl^ ^^0.5 
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T\ = TD + TC, 
T2 = T\ + TF, 
73 = T2 + TF, 
il T4 = T3 +TF 

#7} t^^M ° s v ^ &fe %A *1<£ 5lS-i-(651~654)^ x]<£ 

(T1~T4)^ TKT2<T3<T4^ ^Xll- ^fetf. ^, aJ- 7 | 5}S(654)S *l<g Aj^o] 

3^ ^^4. *2fln ajjt ^7l(643)fe #efln « ^^7l(642)S.^fEi XI 2 #eflzi ^ 
(S3)7f ^, XI 2 l-2fln *1Jl(S3)2} eflifofl tq-ej. xl3 ^sflzi ^1s(S3)# #^th=k *}-eV 

*1 #7l *1<3 S)3L(653)2] *]<3 Al^>(T3)^ ^"71 #2flZL ^IJl ^7H-(642, 643H1 *1<S 
iL^KE^f- ^£Ho) ol<4 4^1^, ^eflzi A)Ji 1^7](644)fe ^71 1-Hfl 

n ^-^7l(643)S^-Ei Xl3 #5flZl ^1S(S3)7> ^, ^j-71 Xl3 #2flZI ^1JUS3)^ efl 

*§ofl *m XI 4 #2fln ^1S(S4)« #3tH}. 4^ ^7) 5)5.(654)^ *1<£ ^^(14)^ 

#71 1-eflzi a]Jt l"^7ll-(642~644)^ *1<S Aj^s.^- J£#*K5E.-I=- ^^H 6 ) 

4^5., £ llasf £ lib!- #JL*H £ 3^ c-flolEi aV^ 3^(200)£) ^ 
-Mfe *i:£#<q ^-JL #.£-^(valid window) aJ- 7 ] cflol^ 3j3.(600)sj -f-^ 

lH§£)fe Ml-f- Al^s.^ 0.J- ^ltJ-o. tiljn £ lla^ 5L 3o\) 

XI 2 fe^ s]S.l-(231~234)^ ^IJH-^I tfl^ eH^E 0 ^, £. nbfe £ KH JE*m X|2 

feel 3 5-1- (63 1-634)2} Ai^s-oil tfl*V E}oln o i £ olcf. 

^i, £ lla^ £ 3* %Ka*|-^. XI 1 vfl^l XI 4 ^3 c-flolE]-i-(FD0i_l~FD0i_4)o] 

^-7) XI 1 fe^ 3|5.1-(211~214)-4 ^"71 XI 2 fee) S]S.#(231~234)o11 <^^^cf. ZLS-) 

M", ^71 Xll ifl*] XI 4 ^J^l-(Sl~S4)-8r #7] X] 1 fee) 2^1(211-214)4- A J"7l U]M 



70-38 



20030090939 #^ <£t.}: 2004/2/13 

7l #(221 -224 HI ^*fl #7l tfl^l *||4 cflc>lEl-i-(FD0i_l~FD0i_4)ol ^els^c-)] ^e) 

^ Al 3: W ^ #7] X]2 fesl 2^ (231 -234) oil °J^€4. ^ ^4, >y- 7 ] XU tfl*l 

Xl4 tiMe11-(FD0i_l~FD0i_4)4 #7] XU tfl*l X)4 #efl^L ^1J:#(S1-S4) aHo^ j=l 
Jl ^*KIV)°] ^-^^4. A o v 7] XI 1 ifl*] X|4 ^3 3HHi-i-(FD0i_l~FD0i_4)4 ^7] 

X]l vfl^l Xl4 #sflZL ^1«(S1-S4) ^>o]^ ^ o.j- ^#( V l), ^, -prJ- ^51^- ^?iol # 

^€4. °1 ^ 3b ^]o] ^ -sf-ofl § ^ ojrq. 

<135> o]4^ cfls^^-S, cflolEi tiV^i ^S(600)ofl^^ x]<3 Sj^-i-(651 -654)^1 sqtSft 

^7} XI 1 XI 4 d]o]Bl-i-(FD0i_l~FD0i_4)ol *1<3^4. 44*| £. Hb*IH ^2:£|fe 

^-o), A c > 7 i ^4 ^4 fzfla ^lS-i-(Sl~S4)4 *1<3£ XI 1 vfl^l XI 4 ^3 

E^-i-(DFD0i_l~DFD0i_4)c>l #7] XI 2 fee) ^S.#(631~634)«H1 ^^tt a^o] ^^tb^-. 
=L ^A, #7] XI 1 XI 4 ^3 3HEl#(DFD0i_l~DFD0i_4)4 <#7) XI 1 XI 4 1- 

EflZL A|JLl;(Sl~S4) aHo^ -^Jl ^-^Vol i|H93*l $^4. 44^ 40^ Aj- 7 j XU 
X]4 3M^l-(DFD()i_l~DFD0i_4)4 #7) XI 1 X|4 #Hfln ^1^1-(S1~S4)^ Afo)^ 

-frJL ^*KV2)°1 a^tfl &o.sL ^ <X7HH, Aj-71 4<3 3 SI: (651 -654)^ 

£ 7^11 5LAl<r} cflolEl tiV^ 5)5.(400)^ *J-g-€ 514. 

<136> ^-#*V ^4 ^-O) ^efl 4s oflolEi 5]^^ ^A}«H1 = xi|si|*]€ 4^ 01 

*>fe ^e] -§-A]ofl ^^^4. ^XlS, nflolEi al^i 5l5.oflA-l #5flZL Aljr.^ ^-AJ 

*M^*1 ^tM^T A|#o] 7 >*J- ^4. ^ ^-tgofl 4s a o V 7 1 ^^1 4^°flAi 

tH4 x -l^ ^#s|£LS ^E]-alB H&|X1^1 u o v ^^ S>-£X1 ^HIa^ ji^jo^ cflo|Ell- 
^el* ^ $i4. 
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<i37> j£, o)£ cflolE-lfif ^ zl)o}&\°\ cfl-§-*>fe o^«.oii nl-el- 

cfloiE^ tiV^ o^jfs. Tflc^^ #eflzL #3*J-fe A>-g-^c)-. ttj-eM o}^ t-lH 

ti]-^ W-7> *J*1 5Efe ujaV^i ^El^ o)*} cflojEil- ^Sfl clHEiS}- al Mis\±r 

#Sfl 7l^ofl til S}o} C-flolE^ tiV^l a) El oil ^l^ol #4i5|<H ^afl 

7fl^oll 7Hf ^ 0^. 

<138> tb^, ClHEi 3^1*1 cflo]E^l-^ a)*M. ^*>fe fee] $\3.<% H 

^^Hl ^*Rr ^l^lfe ZL diS ^-ff-Sj- ^-n- °fl-f 

cflolE^ aV^ Sj^ollA^ *}-^ ^o] ^El V}M7}7} A>-g-£)^ ^ol tifeV^^cf. ^ 

ofl af^ cflolE^ 5]5Lfe ^AHl ssl 3)1^1^ 4^3} c-ilolEil- zl-zl-oH cfl *V tiV^i/wl^ ^ 

31* ^ti ^ HHEit^. is\xj-°] i^El SIS^I- wl^l^ol Jl^t}-. TrJ-EH -g- i^ofl 

W-E- 31 ol Ei ti>^ slsfe riiS. ^^-21- ^-°r 2)^5}-^ ^-X\d\] ji^o.s c|lolEi# ^E) 

<139> olSj- cfO-O} £ 121- ^#3fe <H 

<wo> £ 12fe oj wljudflofl a}-^. dlc-lE] aV^ M-E^fe S^t}. tiV 

# 5}S(700)fe *fll fee| slS.-l-(701~707), aliHyl-I-mwm, *)12 fee] 3 5. #(721-724), 

^^-^-#(731-733) ^ <ywlEi^-i-(741-743)# S^i}. 
<141> ^7H1a-1 ( ^-71 *fll feel 315.(701), tilJii7l(711) ^ ^2 feel 5]51-(721 -724)^1 ^ 

^ ^-^H^l ^ S. 3<H1 £Al^ ^1 ^E) 51^(211), H1JS7K221) ^ ^12 fee) 5)5.1- 

(231-234)3}- A§sf4gcK 
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<142> ^-7] Q)o)tf s\S.(700)^\}^, *\)2 vfl*l *1]4 #2flzi ^l5ll:(S2~S4)# ^ 

5i(S2)i- ^my] m ^ 33.-^(702, 703)^ #7) hum -§-(712, 713)0] ^ 

_9_£}4. ^HH, ^V7l *fl3 ^ *fl4 #sflZL *13l#(S3, S4)£] ^ ^o. ^ 2 ^ 

JKS2)2] ^ ^-a^Vs.^., £ 12*11^ ^-71 A)2 #eflZL ^Ji(S2)^ ^ -ai 

<i43> ^-7] ^e) 35.(702)^7 8w]H^ *)U tlH^CFDOi.l)^ 8*1^ *fl2 dH 

E-KFD0i_2)» ^JsH ^-§-*>^ ylH^S ^a-l- ^c^ji, ^ ^ fee| 

^lS.(X0i21)# #7) w]iH7l(712)^ #71 fee] ^ls(X0i21)» ^}*H 

HlS^ ^7> 4ol^Vo]^^ ^JjL-g. ^<5}- J7 ; ZL ^ t\o] i])^ HL^ S.^- 

<i44> S> # 7 ] ^]1 fee) s}5.(703)fe 8«1H^ #7l *)U cHolt)(FD0i_l)7]- tl^^^-(741)l- 

s>°i Hi ol b\ $>\- 8«lH2l ^12 dl°lEi(FD0i_2)l- ^-<d^H tfl-§-SHrr alBfS ^-*f^ 

^*KlL, ZL ^ ^^-S^i ^ fes) -tl^(X0i22)» #3^. #7l «1 Hl7l (713)fe #7l tfl 
fe^ <a^(X0i22)# wjHSl ^7> 4°]^ Vo l*l^ w-s. ^^Ji, zl ^ 

*M SEfe 5-?- eflt^ ^eflzi ^1Jl(IP1)1- 

<145> ^-7] ^^«-(731)fe ^71 til JH7l (711)5^- #§j£)if ^1 ^HflZL ^(SlH -g-#*H 

^-71 #2fl^. ^l^(NP)Sf tiV^ 1-EflZL A]^(IP) ^oflAi ^141- Al^5>^ *fl2 #2fl 

^ <J^(S2)S^ # cl ^l^>7l|fe, ^7} ^^«-(341)fe ^1 #HflZL >0^(S1)7> 5> 

°1 eflt^ig #Hflzi ^l^(IP)!- ^2 ^efl -l a!Jl(S2)S #^*>ji, ^]1 #sfln <0^(S1)7> 
S.^- zlMo}^ ti]«l^ #eflzL ^ls(NP)!- 42 ^eflu a]^(S2)S 
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^Ji* ^*>7l ^*fl, ^ 71)3 ^3 5] ^1-4 ^ 7113 «1^7ll- ^ °1^E^7> ^^>Cf. 

cllojEi av^ ils.3 ^13^ i£ #^-<2j- 3* ^3 0 1 cflolE-1 aV^i 

<i4?> ^ ^t^^. iTgon sa]^ <y *UH« tis °1tt ^13^ ?H1 1-4*1- 

°1, £ £-0)0] ol S «-Ei Cf^tV ^ ^ Bl- ^A]^7> 

71^51^ AM- , H1H3 ^ ^ 7^*>Cf. SE^V, ^Xloflofl^ Z\]o)B]9] *Y 

*A <^-¥-« 8 «1H ^*Hr 3-2-3- 7l#£]^O.l4, ol t£*V 7>^f-ar #<g*H Tllfe- 

^*>^. ^eM, ^3 7]^* j±jr ^-¥-^1 ^^^Sl 7l^^ A>^V 

<148> 34 , ^-E «h£*ll #*13 t-lHEl ^ 3)3. ^ CflolEi tiV^l «J- 

^-gr ^Hl dlJSL ^ ^ ^TT Jl^7> 

<149> HL^V, ^- ^ofl ^ a_V£^l ^13 ^ojEi aV^ s\S. ^ cflolE] tij-^ « 0 V^ £ ^y. a] 
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l%?*8r 11 

^El-tijB ^-fr 7Hfe #£.*H cflolEl ti>^ 5)5. ofl , 

^7] 4^ 2:71 C-flojE^ £ ^1 4^ <^ % tf) o] E-) ■§■ 

# #3 ^H*l O] o.*V J= 7flo} oj^ DflolEl## C^-fr ##S>JL, 

^/yltiV^ ^H]^ 3^ ^^-S. ^ «KE*11 C-flo]Ei SjS. 

2] 

^11%H1 

^-71 2:71 <^ 3H34 4^ ^ cfl °1 3 s" Klfe 2 7>^^) 7 fl 

3 a] HI: -g- If*U, 

^71 #^ Aj-71 4^ dlojEil-ol ^-71 al^ Sl«fl 

*i3£ ^"71 tiV£^l l7flSl C-flojEl #aj sflJE.!-^- ^-<5>a} 

^1 ^i^l 3^§- ^HJilS. sj-fe- tiVS^ll x$}o)B\ slS. 

3] 
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#?1 3,7} HH^, #7l 4^ ^3 # afll «g ^ 3* 

tfl-§-*Kr HlHlS W^>JL, H ^ofl rcfe} vfliji- fee) #^S}fe 

fee] sjS.; 

#7l iflJji- fee} Ai^ofl -S-^H #2fln -yjL« #3*Rr «]H7l; * 
*fll 3M^« aV^Ul ^l^M- iEfe ^-cfl^- #3*Hr A2 fee] s]Sf 3.^Rr ^ 

£- ^Vfe ^^1^ t-lHEi til^ 

[^T 1 * 4] 

#7l ^ fee] ^IJrfe #7l 1 7fl 51 tilBl-1- S^JL, 

#71 *lll feel 3]Sfe #71 iflJf fee) I tilBl" # #7] ^7l <^ # 

71 ^l c-flolE-1 A}oHi^ S#^£lfe tilH^l ^ ^ alE t f ei]^ ^ 

*Rr 3* -S-^J15L *}fe ali^l #*l£] ciHEi tiV^i sl^L. 
5] 

#71 ulii7lfe #71 iflJf feel >0J:<2] i alE t ^ ^.71 ^ ! e)] ^o) uiH-i-ol «V ol^v 
^ nfl #71 *fll efl^^l #71 1-eflzz. A]i f #^^>zl, ^1^^ *ll2 efl^^l #7l #2flZL A] 

#7l *fl2 feSl 3]^fe #7l #2flZL A]JL7> #7l 1 efl ^ ^ nfl ^"71 *fll <Q ^ 3] o] E^ ^ 
#31*1^ #7l Z\}1 #^ cflolElS.^ %^}51, #7l #5flZL A]^7> #7l *ll2 5ll^^ nfl #7] 
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d| ol e-^I 
I^t 1 * 6] 

#3*Rr ^ #^7l# £^-75Rr 53 # #51*11 5] 5.. 

^13%H1 sa<>H, 

A oM ti_V^ 5)3.1- ^ *>M-^ #7] afll C-HojEil- ^A]€r>oi Al^> 

^ol Xl^Aj^lJl, ^7) *fll t-flojE)l- # 7 j *fl2 *rS} $\ 

#7l ^ A)7_V^ ^71 7)1 1 <^ C-1)^E^7> ^ *fll ^E] 32\3.*\} <y ^£ ^, -# 7 ] ^Jul 
713^-Ei ^"71 A1J17> A] 7_Vol ^ f^O S ^ a> £ ^ ^ 

C-flolE-1 ti>^ 5)3. 

8] 
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a 0 V 71 J^o] oj^ eflolE^l- ^ *]]J-l(Jfe 2*1 #^1 og^ ^o]e^ °m c-fl 

tfl^m HlH^S c^a-i- ^^>ji, n ^ofl ccfe} 

#3*}fe ^11 fee| s]^; 
#71 ^ feel ^l^^l ^ #2JU #5^Vfe ti)ii7l; 

*fl J-l #eflH ^IS^l -g-^H *flJ §2fl^ *}JLS>H #7] xfl^- #SflZL Al^l- tiV^A] 71 

^M- JEfe ncfls #^*}fe *2fln ^}Jl. 1^71 ; ^ 

#71 #eflZL Al^o]! -§-#*H #71 4^21 %% dlolE-l-i- ^ #^ CiHEl^Ai 

#71 °m C-HolEi# OV^AI ? l7ll+ SEfe ZLCflS. #3*Hr ^12 feel 31^# i^}fe ^-|r 

*>fe «>£^1 #^1^1 tflolEi 2]^.. 
I^^^J- 9] 

^8^1 9X°]*\, 

#7l vflJf feel Aisfe #7l 1 711^1 alsff JL^Vji, 

#71 *fll feBl SjSfe #71 ifl^- fe^l ^IJr^ I ti|E f ^ A Q V 7l ^j-! C-flolE-lSl- # 

71 tfo]t\ a\o)o\)*) S#^£lfe wlHSl ^<2j- ^aj^ ^oq ^1 HI-* *11 1 efl»g3. #3 

*>fe ^J* *ffe «V£*ll #*1 9] tflolE] av^i 

10] 

*I19%M1 ^o^, 

#71 HlJ27l^ #71 ifl-^- ^El A] Jl Si I tilH* ^ #71 ^1 efl^ K)^o] U}- O^j- 
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#7l #Efln aij: ^71^ #7l ^lj-i ^1J:7> #7l afli efl^^ nfl #7l tfl^- $ 

2fl^Z- «V^[Al^ ^-71 #SflZL Ajl^ #^^>J1, #7l ^lJ-1 1-HflZL Al^7> #7l 

7^12 el||^ nfl #7) vfl*- #eflZL ZLtflsL #7l *flj #£flZL ^Jr^ #^*>J1, 

#71 *H2 S^Sfe #7l *flj 1-HflZL A]^7> #71 1 nfl ^ <^ ^ tfto) 

3* #7l *flj #3 C-flolEiSAi #^3l-Jl, #71 ^SflZZ. Al^7> #7l *fl2 31^ 

n #7l <^ ^olEil- ZLuflsL #71 #^ CijolEl^ ^ f^jo^ ^ a> 

11] 

^19^H1 5a°H, #7l wlJH7l^, 

#7l ifl-SjL ^el ^llti -g-^H ulJH 
±.33 7l§ ^-i: iH9*Kr 7l^ t^sls.; ^ 

^1^1- #^*Hir ^7l# i^-JL, 

#71 ifl^- ^el ^1^51 I wlH» ^ #71 ^1 1 31^ tilBl-o] aV o]a o i.o^ nfl> a o > 7 ] wjiil 
efl^ol # 7 j 7l§ #<y- icf ^ ^J^- s^io^ ^ Hl-^^i 3.^3) c^oIe-1 av^i 

12] 

^18%H1 S^i, #7l #SflZL ^]jr ^-^ 7 )^ > 

#71 m^- #2fln -iiit a>^Ai 7iJi, n ui^€ ^ #2fln #^*Rr ^11 <y 
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*1lJ 71J1, n. #BflZL AlJil- #3*Rr ^12 

21 cflolE^ tiV^ SIS. 
[%^*o V 13] 

x]<£a]7}JL, ZL 7)<£& ^7} Z\)J ^ C-flolEil- #7l ^2 Sj3>fl *1 <S S# 

#7) <^ 3HEi7> #7] *fll fee) 2]S.ofl ^, ^"71 #2fl 

H AlJ: ^^7lS^-Ei -#7) 1-EflZL ^5.7} TiE)^ A^o] ^-g- ^ 

^ #5^1 cflolEi ti]-^ 

[^T 1 * 14] 

Aj- 7l 4^ t-flojE^l- # ^1J-1(J^ 2o]^2\ AQ^c) oj^ cfl 

T^Jsfoj cfl-§-^ tll^rt^ £#t y c^u.s ^-^|.j7 ( ZL ^JJfofl 14 E)- vflJf i^Ej 

aIJH- #3*Hr *Hl sis; 
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^"71 tfl^ fee] ^IJLofl. -g-^H ^ #eflzL til^i^ ifl-SjL fefln ai^- #^^> 

J-l 1-SflZL Aljrofl -g-^H ^71 tfl^- #eflZL A] Jl<q- AJ-71 «V^^ vflJ=L A]Jr 
# <5>q-# ^E^o} ^eflZL A]Jr^ #^<5}fe AjBH« ; 

^"71 #BflZL Aljrofl -§-^>^ Aj- 7 1 JsL^o} dH E^ # ^ #^ HHEijgAi 

f^^S *Rr #51*11 c-flolE^ SIS. 

[3^8" 15] 

*fll4*<Ml sa^i, 

^71 *fll feE] 5]Sfe Aj- 7 ) tfla. i^e] Aj^cq ! HlE-i- ^ Aj- 7 ) ^ilJ-1 ^ cflojE^ # 
7) ^olE^ AH oil £#^3fe WlH^ ^ ^J^- ^ *fll #^ 

*}fe ?A^r f^jo^ ^ yJSL^l oflojEl ^ S)S. 

[^^^ 16] 

2fll5%Hl 91°] *], 

a>7] HliHslSfe Aj-71 fee] Aj^oj j alH# # #7l ^l sfl^ «1H1-°1 1> °1 
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#7] ti^fe #7l *flj-l 1-SflZL ^17} #7l m Sfl^^ nfl #7l vflJf ^efl^l 

#7l *flj #eflZL ^^.jl, # 7 J *1]J-1 A]S7> #7l ^fl2 Bflt^ ^ # 

#7} ^2 fe^l 5\3.±r #7] *j|J #SflZL A]^7> #71 *fll °fl #7l aflj HH 

El» ^Al^ #71 #^ Cflo|E^Ai #^^>JL, #71 *flj #eflZL a]^7> #7l *fl2 31^ 

#71 C-flolEil- acflS #71 #^ HH^S^ #^Hir ^ S-^^-S SRr a J 

£^1 #^o] cflolE^ tiV# 

[3^*8" 17] 

*Hl5%Hl 5a°H, 
#7l «1 51315.^, 

#71 ^j=l ^ AiJi^oil -§-^H #71 vflJf Aisl- #3*Kr tilJH7l ; * 

#71 ifl-Sf #Sfl^L A]Jr# til^A] 7li, ZL #7l iflJf #SflZL #3*Rr 

tilE-11- i^l-Jl, 

#71 Hi ^71^, 

#71 vfl-^- feel ^ls#^l -§-#*H y li2 #°*M: ^sRr tiiia *}<y- 
^^1 71^ iH^Hr 71$ ^ f^s.; ^ 

#7l tiliU ^<a-3|- #7l 7l§ UlS^Jl, ZL alJH ^j^cHl nj-e). ^-7] xflw. ^efl^ 

^Sll- #<N<sRr ^7l# i^-JI, 
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ifl-Sj*- ^ a]^s] i alH# # ^-71 afll eflt^ alHl-^l «± «fl , #7l His 

#<£o\ Efl^ol ^-71 71$ ^ ^ ^ ^ ^o]b1 yV*d 

413.. 

18] 

7i$ 3^ t^Hr 7i§ *j<y- t^s]^; ^ 

^o V 7l ^ fee} ^!Jl<2} I HlSf ^ #7l afli eflfsl «lH^ol tiV oj^<|3 tifl , ^-71 tilm 
*I<y-2] efl^o] a o v 7 ] 7)§ ^oj- ^cf d ^ ^-^^-S. S>fe a}5L^l HMe-] ^ 

sis. 

[^^^ 19] 

^118%H1 A^H, #7l ^ #EflZL 1^33^, 

alia ^"71 71^ alJil^ji, zl aim ^4^1 *fll #3 ^}Jl# *fll i^E.<i # 

^*Kn., ^12 -ilJll- ^12 ^=ofl -t^Kr 4)S; 

^"71 ^cHA]^oll -g-#*H "^71 ^11 t^S^Ei #^S]^ ^7] ^Alfr> 
^, 4^1^ ^"71 *U #§3 #7] vfl-^- ^Efl-L #3*Hr *fll #3 4]jjL; ^ 
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^71 ^H^ofl -§-#*H #7l 2fl2 ^=S^-Ei #§j£)fe- ^-71 Jft2 #3 ^*\*} 

* i^sRr 53* ti>5L^l ^1^1 cflojEi m 

20] 

*fll9%Ml Sl^H, #7] ^ 5)^^, 

^71 #^Rl S15.7} SHol-i-lJ nfl, >^7l tllill ^<y-4 7l§ ^ofl ^ -g-^><^ 

#7l *fli #^ AlJisq- ^-71 *)12 #3 ^]Jl ^ <5>M-£] 7>^a]^ *fll ej-o] # 

^71 ^^--g 5)5.7]- ^lolloll-^ nfl, ^-71 afll #^ Sfo] ^-o) ^. 7l ^ ^ A]Jr<4 # 

7] *fl2 #3 4]JL» f^]^ *ll2 #^ ^ 41-7) *fil ^JELS}- ^J-71 ^12 2^5= ofl #3 

3f #7} ^12 #^ e]-<y ^ sflls. He^l^Rr 51^! % 

-g: ^-^j^-S. *>^r «>£^ #*)SH $)o]K\ ^ Sli. 
21] 

^120^1 5^1, 

^. 7 ] ^s. e^j^^e^^ ^-7) ^2 #^ ^ ^o\] Hli 71^^ (cross coupling)^ 
m$°-sL aVJE^l ^12] c-HojEi tiV# 5)5.. 
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22] 

*fl20^°fl 5fl°H. 

A oM *fll <^Ei 5)5.3.^ *fll #^ ^Jr* 2fl*lSj-uL, n. Hfl^l 

*fl2 #3 ^Stt, 

-#7) *fl2 #^ ^IJll" #^1^ #^*>^- ^12 ^tt^Ei 5)5.; * 
A oM ^2 5)SS.^-Ei ^7) 7^2 #3 *\2L% Bfl^JL, ZL Hfl*] 

^MH^T^ 3* #3 £-3. *m S]5. 
23] 

Aj^t tiV^A] 7lJl, n tiV^sl #eflZL ^1^1- #^*Rr <&*\*\; 
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[^T 1 ^ 24] 

^14^1 91°]*), 

^7) # #71 <^ ±% "5-9} 

^3.-^3 ^7} 7]) J #Hflzl A]J17> nfl^l ^5l^ A] 7>ol ^j-g; ^lO S ^ h]-^ 

[^^■■sj- 25] 

^E]-«1H ^ ? J-8- tiV£^l ^HH^l 3ME-1 ^ tt o V lH] 5U°H. 

(b) ^71 S7l <^ Ol)olE| ^ ^71 *Hr3 ^3 ^H^l" ^ #^ o] o.^- 
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(c) #71 4^ §2flZL A|^l-oll z}4 -§-#*M ^71 4^3 c-11o}e^1-^- z}-z} a_V 

26] 

31 #*13 l7flS] C-flojEi #^ 3fl2=l-i- ^"*H «flS] 4^3 <5>^r 

«hE*fi r-flolE^ 
[^T 1 * 27] 

*fl26%Hl 5a<H^, 

^71 (b)^l^, 

(bll) ^7} 3,7} C-flojEl^, ^7} 4^ cflolE^l- # ^1 oj^ ^ojE^ ^A] 

*M ^-§-^ WlH^S ^ci^l-JL, ZL ^3[o\) nfEf iflJf ^E] #3 
*>*r #31; ^ 

(bl2) ^7l vfl^- i^el A]^oll -g-#*H ^-71 4^ ^EflZL AlJrS- ^ ^1 #2flH 
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*}*r $4: ^<L3_ ^ ti>£^l #*1<^ cflojEi tiV^ 
[3^*8" 28] 

^|26*ofl fl<H>H, ^7l (b)#7fc, 

(b21) ^71 0 J3 CflolElS f> »U-l(Jfe 2o)^ <^ oj 

3 c-flojEil- tfl-§-*Rr alH^S <^«.§ ^^>JL, zi ^4<H1 

#^Kr #31; 

(b22) #7l vflJf feel Ai^ofl -g-^H ^ #^*Kr #31; ^ 

(b23) ^flj-l #eflZL ^IXofl -§-#*H aflj S-gfl^ Jfr 7 ] iflJf A]if ti> 

^Al^Tiq- HL^ HtflS. M*Hr #31* 

^"71 (c)#3l^r, ( C 2) ^"71 #5flZL AlJrofl ^-^H ^71 #3 Cflo)Ei» f> 

3U #^ cflolEls-H #7l *flj #*ui7l7m- zl^s #^*Rr #31* i^- 

^ ^ *}fe *VE*)1 c-flolEi #*1 ^ . 

[^t 1 * 29] 

3l26lHl ^"71 (b)#31fe, 

(b31) ^-7] C-llolE^l- ^ 3lJ-l(Jfe 2o]^ 7><3^) Cflo}ElSq- XI J ^ 

3 cflolE|l- ^AlsH ^-S-*>^ o^Jf-J. ^s>Jl, zi #3- ^32fofl rrfEj- 
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(b32) #71 iflJ?- ^ *\zlo\} -§-#*H l-efl^E. -il^ ^ #2fl^ 

(b33) *flJ-l #efln ^31<H1 -§-^H ^ fBfl^ ^Issf iflJjL ssflzi ^JJ: # 

#71 (c)^^lfe, (C3) #71 *(|J #EflZL Aljiofl -§-#*H 4^T^1 #3 t-flolEi-i- & 

#3 C-flolElSAi #71 ^1J C-flolBll- ti>^Al7l7ll4 ac]]S #^SRr #7fl« 

^ s}^ avs^il #*1^1 3HEi ^ «o^. 

30] 

^126^1 #71 (c)^lfe, 

(c4) #71 4^ CflolEi-i-# cf= 4^0] ^ Al7>S ^oj- ^ x]<£A]?) 

#71 AlTj-S. A Q V 7 j 4^0) CflolEl-i-ol ^A]^ 3^ #71 

#Sl:ol z}Z$ °fl?W ^Sl^ ^l7>l-<y ^ SRr *>3E*I| #*13 dH e^ 

3 
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